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^-tX^K^ ^iEcD:7^y>'v?^ 1 1 5Sra«5^ti)$^-^5 
;^ hn— ^^Tl 0 3 ti®#bT*5?), ^i^-ha— /l-^ 
T10 2t^mmiri>:ik\z.X9. :^hx2^:^^T l 0 3 
;$5[Hlteb. 1 1 5:dsa«3Sibi-'5J:5f-*o 

[0 0 4 51 *;rc01 3^C*5V^T. 1 0 4J:i>^l^— K-C 50 



) #M5p6-1 58 98 

JO 

h^. IE^^:y K2 0 OO^^^qttaPffiSr!^-^ 

LT-f Vi^tttliPSSr^ y-^>^i/-rst><^-cfcSo ^ 

<D:/1x— Kl 0 4I*HNBR. !?l^^V^<D=?A-e"e# 
T*5t). K:^9>f i5^l 0 50>^i/— KSt#«l 0 

fcSo i^. El 2jc^'r±5(c:/i/-KSi#«l 0 5 a 

fc-^-^^^tft;!::/!/— K l 0 4 >Srei#fer 5 ti-^timwi:> 
^m^lcxh. :io^®i 0 5 b(c:C-^*^ttT§l^& 

[0 0 4 61 K>^^><y 1 0 5fi:> K(D 

a:ttiPDij;i¥tfJi;^^^ Ktti o 6j;isio-CRr»i:?is 
J:5(-W3i:?^l 0 5 c;&5Kfte>*tT*5f9. ;n<7>>^^^ K 
ttl 0 6(C?&oTa«^»t-Sfcie>. 7^W-K10 4{i 
^{;i|B»-v^;/ K2 0 0OPtmR®(-*f'r'5@A»;&^ Qt 
ttlpa<oif(D>|&«jci3V^Tt»^(3:— etmPtS 

[0 0 4 71 mm-yi^-vy^y^yi o scDamnis 

>^V-— Ky 1 0 7(Cj;oT^Tt5tt6fc<0-C*> 
0. Ky 1 0 7<D^fil 0 7 adS:/^— K:^ 

^^^1 0 50ill 0 5a SrJf-rr ttCjioTaaSift 
-rSo Ky 1 0 7fl=i^/ ha— /V^Tl 0 2 

[0 0 4 81 tfJlB>^W-K^^>f y 1 0 5CD3S1&(CJ:>) 
ISgr^^, K2 0 0<7)etttiP®S:!7>r b*'>^:J^U;rcK(c. 
W-Kl 0 4(;i#«L;fc^>r5^fiy^V^— KiJ^ y— ^1 0 

8 f^ite^stt. :fi — K 1 0 4 \^mcmi^f£Vtm\z.mi^ 
^ti^o m^r^^}^>^mm^xy). mi sco^mA-;^ 
m^m^^^xtrc:f\^—vi 0 4i*ettapffiSr"r-<r«# 

mt>otc^. :i(oyi — K^y— :M0 8lcfc|^:miiito 

ttSo ^<omz.yi Kl 0 4_h<0^>'^fi. K 

>^ y— M 0 Stc^JR^ix^o 

[0 0 4 91 i^. Kl 0 4;d5:/wK:^^ y— :M 

0 8^^:«tcjiti^TV^5►^:. V—:fm.^{^XV . 

>^v--Ki 0 4{^^j^brb*v\ ^M(oi^m^^Wx 
^fj:<ti:^o -?:--e. hn—zw^T 1 0 2(017^ tf 
:^i5^»f^ffi:i?i^tcJ:oT. :/v— Kl 0 4d5:/w— KiJ^ 
y-^l 0 8(cffi«ib;/hm(c, H^'^BiAsi^i^irttiS^r 
lp]{-^»$^-&T. Kl 0 4Sry^v— Ki5^y— ^1 

08;6^?>ffilbT. :;^v-— Kl 0 4{C:^1^;^d5JDt?e>/^v^<t 

[0 0 5 01 Ky 1 0 7^5, ^^-^y 

ri 0 2(^l7^fc->^i!jf^;l;^;i^(ciiSeL^^;6se>S«|»$ 
tixif^its =^>hx2^/}^:3fri0 2<omm^\zi:o 

X. :/WKy 1 0 7CO»^f^-lC«)(-«:*'5o IP 
Kl 0 4 0^&a:dS:3> Jsaw-yp:2p7-i 0 2coA 
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[0 0 5 1] ^r-e. *lli£««Jt?tt. WTOJ:5t-LT 10 
2 3 0 <D-m^mi^^mfX. ^-r y r 2 O 3 

(OSlf^Jiigi 6Sr^V>TDiMi-So ^•yyT203<oy 

— Ki:-V2 0 9;05^:^f^:^teSl2 6 4(;::Aoyh^#(;i. 

K;^ h^^^^l 0 9«igi 6 (a) co^a:«*-T?lHie 

[0 0 5 2 J HkK^^^^hn—zl^^r 1 0 2 ;?)5|iie^jf6i6 
ttl7^(OXo\^'ttiKWoX^ mi 6 (b) <Di:5(c 20 

016 (c) cOfi3rg*-c:/V-— Ky ViJ^ 1 0 rdSlUte 

H(-{iite^jgg{t^^. >^v-Ky i^i?' 1 0 7<o>''^^ 
»{t?a5 1 0 7 b ti>^l^- K;^ h >;/^^ 10 9 Sr^BID;&-f^ 

10 0 5 31 M{cEll 6 (d) *-e>^w— Ky 10 
7f>mUir^t^ >^i^-K;^ h^'^^'l 0 9il>^i-— Ky 
1 0 7 o^^^a-ttSC 1 0 7 b;&^e>^^^r. Htf'rJcPP 
E:6rf^ie:tiie'r-5o b3&^Lii«t«2 3 0(;iJ;oT-€:OIhI 
tefiih26e>*x5fcie>(;i. 016 (e) (D^W^XmUl. 30 
T. >^l^-K;^ h^y^^l 0 9{i{?Jl:-r^o 
[0 0 5 4] -?:<^m^-^yT^— ^2 5 5dSiEteUT>^ 
l^— Ky >'i5^ 1 0 7}a5=i>' ht3— yW:¥T 1 0 2(Dr7>f t:" 
>'i^ffl:3^7A;5^e>^ttT:/i/-bv^^i 1 oco5l?ii9:/j{;i 
<toT. llPp:JcfPF;^lp]l;i[ElteL-Ctlll 6 (e) (c* 

[0 0 5 5] S^tC^^ y r 2 0 3 :6S^:^{C[Hia^S;0^ 

ejattaiLfc^-a^jc, me (f) (^j:5j-:^wk>^ 
hiy^<i 0 9iiCx^nyRt^^£<fj:^it^. -^i — Ky:^4o 

1 0 7:a5lHlteL. >^V— Kl 0 4(*SI1 3<O^BIA^ 

yT2 0 3dSIiI«^a(cAS»^tttl^»^i:-C. ^^'V 

- Kl 0 4<D!7^ f>i/fLW>lr^;tT. K10 4 

[0 0 5 61 4fci 1 m^^vr:^ h y^<Xh^. ^ 
T. Slbic: J: 9 ^^-y y T 2 0 3 t^^»iiLm-^m^fai^(0 

1 l\t^^rVT:7^y^y<:^l 1 2fCj:oT^(Cl|l 3<0 



1#M¥6- 1 5 8 9 8 

12 

a— /Pdr^T 1 0 2<D^® 1 0 2 c(Cj:oT. ^•^yT:7 
iy:^^ 2 3 1 ;e)>e>^3SLTV^-5c 

[0 0 5 7] ^r-e. ^(n>m^<D^Wi^'t^}i. ^-ry 

T2 0 3<Dy— Ktf>2 0 9d5^teS|2 6 4{feB(;iA 

rr^^hn— /W^r 1 0 2:d5[Hie>|:jrfei6^t. V h 
n— /W:^T1 0 2(D^^1 0 2 c;d5=^-^y h^/^^l 

1 1 d^bmtt-c. y r:^ h 5^^^ 111 \tm i 3 

R3G;&fR](ClElteU^-Yy T:7 5'^ 2 3 l{C§|»d^5o U 

h^/^^l 1 l(i^'YyT:7iy^2 3 l{C^|»oT*59. 
^-^-y T2 0 3dS|E«|^te«--fe«tm50SrBSJl:b"CV^ 

-So 

[0 0 5 8] 3Etc::o^-^y b^/^^i 1 if*. Ey 

l^if(n>^b\^^>'Y^—)V^Tl 0 2(Ottd^?>(D^{tih 

[0 0 5 91 M 5 0(*. 01 4iC* 

-r<t: 5^<^::?'^:/i^•\'>i^>'>^<?:>«^^c/^oTv^^o 1114 

(c*5VNT. 1 1 3tt->y v>5^-c?fct). P3iaj*t<^^'y 

gBl 1 3 a ^3i-r5:7^^>'v^^ 1 1 5^;«f>r Ki-S 
"ScyiXWi^-^^^^ iy>^w^-v--/V;5S«A^S<J: 5(- 

^g^K^n^o *fc. 1 1 3 cri>r^^^K5ip-e. gfr^cD 
^a«{c|BPbTv^-5o 113 A\m^i^^mx—m^i^ 

^$tl.5fe«SlfPSr#N><>'^Kit5tf*:Jc»ALT*)So 

no 2<^^'r 5/:rP8Eflffl;t7i>. 1 O 2 a(c<l:oTWt:' 
VI 1 3 e:^5}f ^ix^i:^ i^y >'>5»^i i 3;d5|HltebT^ 
^ 5^ 1 0 1 d51E®^5/ K 2 0 0 OPttlJ P®|C«^StJ5 

[00601 r:i-C=i>ht3— /^=¥T1 0 2(^^-^5'>^ 
PBEflffl;<7Al 0 2a i 5^>^PIHS!if^<Dii»Sr0 1 7 
*.ffiV^TSiM-t*So =^'^ :y >^PB^ffl:3& A l O 2 a Jc^-g] 
M 0 2 d:65^t)f^ltfenr:|3»9. rttjcio 

x^-^v':fmm^\t. ^-r y T^-^2 5 5o:iEte. 

^iz6i-6J;5(-^-y^;/:ri 0 lf^{cif^«ttaSri-^ 
J: 5^-?feoTV^5fci6(;l. IE®^^'(;i^-^5/:ri o l f^f;:: 
?g*ofc><>'^^. =^^y T2 0 3dSlp]m^S{;iA«:)=^ 
-t^^'tf^-^Z-r-smt-. — fi^-V5'::^l 0 li^<^>f :/iJ^Sr 

i/y >'^i 1 3n\zjm\^^*s^m:iy^^^o 

[0 0 6 1] ^Z.X^^))T^--^ 2 5 5(OjJ!tetCj;o 

r=ti^hi3— /v^r 1 0 2}6sieitebiic«>si:. ->y>^ 

>5^1 1 3^c^fA$i^:rc5p^f t^^-1 l 3 ^\t%^^J>.l 0 
2effiSril5o mx\t^l^ V'a—fV^T 1 0 1<0^^1>\Z. 
^i5.\^1:) M%.}£^\ y-zT 1 0 ltm\i^X\^^'ik^X^^^ 
Lfc;65oT. Z.<O^\%^^y^l0 11i^Wi^fiL^im. 

[0 0 6 2] Y'^—zx^^T 1 0 2;dSIiIteb»l^ 
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^^1 1 3 ef^;«;Al 0 2 f cSSrilt). =i h /V:^T 
1 0 2tm^mi^t^h^^X^\^y^l 0 

5 fi-EteL=i > h a— >v^r 10 2 Ji0cfi^fPH^[Rl{C 

[0 0 6 31 L;j)^b®9ISr*&ie>SJ&^fctt. =^^yT^ 
— ^5^ 2 5 5(^afi[teb='> ha— /U^T 1 0 2J^:&^^H^ 

10 2 f ffiSral^fcae). **<0^-y ^y^l 0 1 Sr^Dfc 10 
**(DK9l355ifT;t5^ :!:<D<J:5t-«}»;ti>— M 0 2 d 
^IStt^r a:{cJ:oT. ^i^-hn— /V:^Tlo-t?*5l50 
K§lt^®?l<^2o(DK5Hljf^Sr*mLTVN-5o 

[0 0 6 41 '^tit&^^\^mf\^>l 1 3 e;&S:<7i>.B{c 
iaite>tufc^D^#10 2g(CA!9aA/-C*5?). 
':f^<:^l 1 4 0;^(cJ:^*^:*-cnvhn— /i.:¥r 1 0 
2^5IlIteL?fev^J:5^cbrv^-5, t>LIS®'l3{c:=i>'hD 
-/W:¥T 10 2 ;55(iiie-t-s t . :T:iE/j?J^(c|Hl«lbf^;dS 

[00 6 51 ^^v^-r 115 t^tfjfPlft 115a. t":^ 20 
h ^'^n 115b. tf ;^ h $ X. 1 1 5 c . 
-/W}¥S;tl ISdtm^^tlXisy)^ >f>^m»tfi 

^«i 1 5 e^mmmfmi i 5 a^cmm^i^rm^^ti 

TV^So -<^^f^tai&<^ixy >i5^1 1 3(0:^^ KSC 

§^Jha6TV^-5o Ibf^tt 115a ^-v^-y 1 1 5 O 

a«il»Sr$iJffl)-r^ y - K»S 1 1 5 f 

;^ :^^:¥T1 0 3(D|^ffi^;l?l^^S4^yh^SgBl 

0 3 a:dS:ioy — KSIl 1 5 b^c:«JA$i^TV^-5o 

V r^—^ 2 5 5 (Oa^teiPftf- J: 9 ;^ h CI- 30 
^^fr 1 0 3S:-:&[pl--lBie$^'5i:. :7^7^^i^^ll 
5 3d5|a 1 4 O^R] I :^[^-^:!^ h n— ^ ^-Y y T^— 
>5'2 5 5 0aEte]PSj(CJ:!9;7. }s a — :?t^T 1 0 3 4rte* 
f^^IUte^^^^, IT'^^-i;?^ 1 1 5;JS01 4<^3f^pp J 

[0 0 6 61 tfffB:/^Vi>^ 1 1 5tCJiNBR^<D=fA 
*J-C«^$ttfce';^ h>l 1 6;65^»9#(t?>ivTV^5o 

^KDtfj^ h:/i 1 6<Df^mnm^i^v >'y i i 3<^rt^i 
<ffi^$tLT*5J3. saisv-y v^s^i 1 3 

riLfcJ: !9 115 1 4 (D^isp i :&[r]^;^ 

ha-i5'-r^i::ftJE Sr^^ b T |B«i^-^ 5^ K 2 0 0 [H(Om 

[0 0 6 71 M12:/^ >-J^ 115 l 

1 7:dSSl!9#rte>ttTV>-5o w<D5jf>>^->-/Vl 1 
v-y =i>-^NBR^(0=fi>.*t-T?1g^$tb. ttllB:/^Vv? 
-til 5 tBFf«<DffiS^;^i;d5^e>n^J:5(-. -t<^rt^ll 
:r7:^i^irl l 5<D^i: <iS^5:nT*5 50 



4^11^6-1 5 8 9 8 

14 

^ . ^ov y >y 113 s-y^^ 115 

/Wjf $x.l 1 5 dStJ^tr'JX h>^ifl 1 5 btcjf $ 
^SSrJfeUT. ->y >'^1 1 3i3XXJ^y^y>i^^ 115 

[0 0 6 81 *fcSll 4^C*5V^T. 1 1 8ti^-V 5^:7^1^ 

— 119 (C#^bT. flfe;^OlHltett 118a ;d5v.y :y 
VI 1 3<^>7^1 1 3 i{c:^'r y:ry^ y hXl^^^^h 
^^T43^9. ll]t!Jife^-^c^oTV^6o ^^^^ >^ W^-iX- 

7W1 1 9f*ttrlS<o^^>;/:/w^— 1 1 8<o-f K 
t^SA^iv. 3!(c->y ^^yi 1 30^-^ ,y>^w^-S(t 
1 1 3b{cmX^tv^o 

[00691 ^^y:fioi \tmmt^^t^^xj^^(om^ 

w^— 1 1 8<0^^^y'::^lSii^^l 1 8 b JcBi»)#{tfett 
Tv^^, ::cD^#:^&fi[ili 8(;i*"rj: :=^^a<d# 
i^Sr^^fii^Jfflb/ct^D-e. ^^^y:/l 0 l(D*5tp-rTJ^ 

1 1 8 bf^:. SSr»fT3S«ri-So -Smmvtc^^^y 
>^1 0 1 (1. ^iS<o^>^■C^i^ti^;fev^i: 5(-3feoTV^ 

So 

[00 701 1 20 rtf^m^ktii^'^y K-e*> 9 . mi^<o'^ 

K:^ y — ^ 10 8^ l^a(Cffi^^KJR^*:-t?T# 

t). |tix&(0^-\'5'>^w^-i 1 8^c^*$i^TV^^o ^ 
^#PtW^<5/ K^^. qtaiP®(D>f >-i5'K;jSSrESihf Sfc 

[0 0 7 11 rr-C. =ar-^y T^— >5'2 5 5<DliIte^tb 
Mz.X^mm.^WL<09^ ^ ^-i/^^- hSrgl 1 9 {c^ 
-t-o w<D0(^:¥^yT2 0 33dSipj^#|l}-A>9. ^^5^ 
^^T2 5 9(Dby;35f#2 5 9 a h n— /W^T 1 

0 2(Clit'a'bT. 1 0 2;$siHlteSrlBir& 

-r^^^Sr. ^^yr^— i5^2 5 5<O0>''?/^>^i:bX|B 

[0 0 7 21 *^iS«^J-ef^^^ y T^— ^ 2 5 5*^2 4 

— iJ' 2 5 5<0[H]te^l^^{C. >^^5'f^:¥T2 5 9. =i >- 
hP— yk^f^r 1 0 2-^LT;^ \.vx-'^^T 1 0 3;55[plte 
bf^iCi^Sp ^^^^^v^-rl 1 5fl:^ hn— :^^:¥T 1 0 3 

\%^^vr^—^ 2 5 s(o^Uh—n—<onft^tt^<:^x 

VN^o ::^v^— Kl 0 4(DB!i#filtra*<DJ:5(-=^-r yr^ 
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(0 0 7 31 ^fe'^r^S'T'l 0 1 ttW^© i 5 

M 0 2 d{:iJ:oT, 5 * 

^ y T^— ^ 2 5 5<O0y</\^:!^t^h(r>m^-^W^WiV^i^ 
Pli&Lfc»^{ii«> ^-r 0 1 ttMv^fc**7'7V 
1 5*si!l<„ 

[0074] m 2 0 \i^:^mm<Dmmm\^m-r^mmmm. 

^«0-cfc^o l^la^-*^^^T, 2 0 OJim^ft-g-Jcj; I) lO 
■< >^ SrafcW^-tirSflE^'^s' h% 2 0 1 «:W SriDliW 
LT*5#|H«|t'^s' K2 0 Otc^S&i-^'O-j^^'V^, 2 
0 3«IB«S^S' F2 0 0*5iU?-f >-:?i5'V;5' 2 0 1 Sr{% 
i$-5t2E-r5IE»^e2|s:fli:tc®:»tfe*tfcdf+yT. 2 0 
4 f*|E»'^2y K©4SJ^ • «^SrfT 5 y K W^-, 2 0 
5ttW:^^^>j5' 2 0 l<D«iKi%tT5'1'>'^^>'55' 
-, 20 7 Ji^^ y T 2 0 3 j;ilB«k-v5, K 2 0 0 
b-C*5< fcJ?)©'^?/ KjJ^/W^''^^^, 2 0 8 «-< ^ 
2 0 1 Sri*i^bTV'»5^'V^'<5r— t?fct)itt^© 

•\'yTia5*sfiifie$n5o 

[00751 021 »:;2|s:%@^(O^i&0)J(ci9-^^|Bli^@ 

OlESIt^.y K2 0 0*3j;t)f'f V^'^^'^' 2 0 1 Sr:^Lfc 

fii^s/ K2 0 0(c-f V^Srtt^^-f V^ft^JL, 2 2 

2 ttlH^'^s' K200i;'1':^^^i^^'201 Sr— ftc-fk-T 
5^g^f;iM#Sr;«f-f Y\.xm^-r^1t.V><K>1i^^J^. 2 2 

3 tt^-&m2 2 2 t«-g-i-S^^m;<f-r KfflE. 2 2 4 30 
-i^^i/^l^i/ 2 0 1 iriS^^?/ K2 0 0 Sr*JK-r'5»^ 
Jc-f v^^'l^^' 2 0 l=Srfiii^i-5fcJ6<0'f >^^':^:J';«f 

i^2 0 2;SS«^$tu5„ 

[00 7 6] lESS^s/ K 2 0 0 J*, 'f l^i^ ^\&m-t^ttL 

tc*tJS bfcqtW Pis j:t;5^ajK^ $ 6>»j:«#ttKic»a-r 

2 0 Of^{cga-rs:ii:t>-C#. :a:#:W(il4s tfliBtt^vfKi 

*- h y 3/ i^oassr#;fei-s-^5' Kaswau-t 50 



#M^6- 1 5 8 9 8 

fcLT«}J5g$4xfcfEei^S' K«5Si:aiPSriB?lJUfcefcttlP 

[0 0 7 71 2 0 1 -Y^^'S-^l^bJi 

^ y K2 0 Ot;^-f V:5'^'^^-r5fc«)<0^:/:5'-Cfc9, 
-rv^iS'V^ 2 0 im^-C#ftt-5 

?L2 2 1*=>6>^ v^5'*5t.4^^j:V^J: 

2 0 0 t-#:^t;^^^:fe^^-^g^^)W*>^v^^i^l!)-eM;^ 

DT^$I5*-P>;'^$v?^iSA-r5 J; 5 ^i«l«^^t^ 

So 

[00 781 *^ife«»lJ(-i5'V'>T«s -O-^ 2 0 1 

v^'dSitZfe^iv, -f ^':5'«^7L2 2 n;io/j:*ssJ: 5t- 
«fiK$ir-cv>s, ^'>'^^:^j5' 2 0 1 rt<o^»)<o^Mtt 

[00 791 lasts' K200t>l':^^'^i^^'201tt 

-mtVtc-^'y K* - h y ?'v?2 0 2 0^^«-C|E4it!)f^ 

*&?^lftM-t-5. S^fitJlilES-^y K 2 0 0 t W 

2 0 lf*'1':^^«^tt*&?L2 2 0 t'YV>:'«i^?L2 2 

B*Jk-r5J^{c*oTV>S. *ll^fi«aJ^^:*5V^Ttt02 He 

;&S;SrSoTV^5. -r^itJ*,, -f V^'«EWi^5L2 2 01* 

-r:^^'^7L2 2 lH:=^A*^^^:J:r)^^S!$i^fcn1S:A:(D 
PBV^fc6l5«-CfcS<, -r>'j5'«^«*&7L2 2 0<D^1^tt-r>' 
^'tt*&?L2 2 10(*3#<t<? t>*?-f*>^c:*:#<f^t>^^TV.^ 
So ^r-C-f >:?«^Wi^7L2 2 OSrW :^i?'»*&?L2 2 1 
icHA-rSi:, ^i'^'«i^7L2 2 1 JiH^*-f«it;ii5-r>6^ 
{C^J^ b'fcdS fe-f :^^1SW*&?L 2 2 0 vx~mt 

[0 0 8 01 :^j:*5, m^iitmi^tWiii^<om.^t>^{c 
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[0 0 8 11 ^mr^yY2^0h4>^9'y^ 20 1<0 

;«7- h y ^;/i^2 0 2(Dm®^^c4oV^T^»iii:^^^;^;65 

5(-> **JS«?lK-*5V>T(^S$'g'm2 2 2 t^^JA:^^ K 
SI2 2 3{;iJ;oT^g'a^^J:i:)3S@J^et><?5^ UTV^^o 
/i:*pt>. >f :^^«^«&?L2 2 0 i:-^t:i;i^— K-eiK?^ 

WitmmmL^j:i!>^hm^JK:^>f Kflf 2 2 3(c>R-g^LT 
V^#. ^^JK:^^ m2 2 3C0^(c^{t?>ti.fc^:65^^< 
;i^ofcgI55>tC^^JT\2 2 2<^^®d5PJ3gL.fc^^-e#^ 

[0 0 8 21 Se>(cJi$^m2 2 2|itB»-^5' K2 0 Oi 
^ly^9>^ 2 0 l<O^^Np{--f >^i^«#^?L2 2 0 t 

>f Ki: L-C<D^8:#JtJ$o'rv>So i-**>*>Jfe^m2 2 2 
J*-Y^^i?^««t*&?L2 2 0<J:D t;g</j:oT*5l9. >r^^i^ 
2 2 0 l^^m^-K 2 2 1 (c^-T^StJJcjfe-^ 
m2 2 2:d5>r>i5^^5':/i5^ 2 0 1 <i: 5 (c/^ oT 

V^So rr-eji§-S'm2 2 2 05feig{*l?}«>JC^«9Bl?>nT 

2 2(D9tm^^^if ^tbfc^mhmmc^^WL^tix^v 

k^^^^nmSt^y V2 0 0 t-fi^^ 9 2 0 1<D 
[0 0 8 31 lE^^^' K2 0 OSr^-^^y T2 0 3 

^■v y T 2 0 3 ^(omm^y K 2 0 0 (D&mu^^^-t 
m2 0 ai:^{^^^hM.tcm^m^. 02 3(csio#itJiiH* 

[00841 |^EI(C*3V^r 2 2 5 y T 2 0 3 KM 

K2 0 O{c|S{tic>nfc?v:fc>9p.^bT02 

2 2 etl^-ry T2 0 3(c@^$tt. gl2 2 a*fR](C}f 
b#JtfetbSIB»-^5/ K2 0 OSrS(tih«>^J^ h^'^^. 
2 11 fi|B^^«;4c^$:^lB^^5/ K 2 0 0 Srm^Wtc 
^K)g!i-^fci!!>CD>^l/^v->^/W<5r— ://K 2 11 af^y'W 

://v2 1 i(ci^tte>ixfc>ia:S«ta6:A:a. 2 
1 1 bll:7i^^->://v>}r— ://w2 l l JcKtt bi^fc^ag 
^J^^tb. 2 1 2(^:7 v^v'::>'/w^— >^/V'2 1 1 ^^^r-r 
y T2 0 3<^>K(cS^*tt:7ix:^iX://w>5r— >^/W2 1 IS: 
Ptt6«}(c^«pi-S>^w^v:;^/w>5r^:://w^iy K. 2 12 i 



) #PSq^6- 1 589 8 

aJ^>^l/^->>^/l-^->^/WN*5^ K2 1 2\C^{1rhtltciiL 
fiifti65^ a . 2 12h\^y X^^l/zT }V^< y K 2 

1 2t;iK(te>jxfc|fl[S8t«>:?^:b. 2\2c\X^^^9 9 V 

K2 0 0(;ilg{te>ix|S^-^ty K2 0 Of^<Ot— >5' — 
lfBi:mm65(cg|jgg5?*l.fc-^$/ K^'^^iJ'iJ^ 2 2 7 a 

K^V^iJ^ hU2 2 7\zWfhivtciSLm»:^'r< 
a. 2 2 7 bfl^?' K^i^^-J^iS^ hgC2 2 7(C|^{t?>ttfc 
i<Lm^i^:r:h^ 2 2 7 c\ty^hy^<2 2e(OmtSt>^^tc 

[008 51 IE®^>:y K 2 0 0 }t^iy yr:^/U^^<:^ 2 0 

-C*5 !9 . -^OifeBfilB®^ 5/ K 2 0 0 (C|S:tt e>ixfc?C t 
ffiga:«)tfi^2 2 5 i:<^>>ff.'^. isXXJ^^ h y^<2 2 6 t 

200^^'\-yT203 ti^Wfi^JtCg^^^tL-So 
[008 61 *fc. IE®i^5/ K 2 0 0 (cf^tt 
V::i>^9 9 h^2 2 7 \^^^^:f ?V2 \ \(D 

t)|B4I^S*ft:i:IEfi!:--^5' K2 0 Ois^^m.mzJm^^j^ 

m^y\^^-y':fi\^^—'::f^v^<y K2 1 2 ^Jf ffigCJcAtv 

TV^So :71^^->P^/W>5r— ://W^5. K2 1 2(D«'Sf**ni 
/W>}r->^7U2 1 l(ClKtte>*bfctt[^OS^W^^«. Jf 

[0 0 8 71 *;rc. Jfff$tt]feNFf-»^i-^S;^Ji|E«|^ 
---5/ K2 0 O^Jf S;to{tTVN6^5/ K^^^/W-^^^^ 2 0 
7 O;^ J: t) \X^%A'Cf\^^ <fi:^^b ^cfl|^$^^TV^5 

:7W:^iy>^/v<5r-:;^/w^5/ K2 1 2ii^h(r>B.ti\c^ 
9 IB®^ 5^ K 2 0 0 (O^Wt^^ivn 5 r i: f:i/jrv\ 

[0 0 8 81 *fc. ^•Yyr2 0 3> yyy^l^zf}V^-- 
-If/V^^y K2 1 2. :7 W^^v^rZ/V^^— >^/V2 11. 
V^l^9 9 bSB2 2 7*5J:0«^iy VfJ—hV yV2 0 3 

KiEm\z.^m^^^^x\^^'j^^^t'^ib^tK ^(omz.&. 

[0 0 8 91 ^-r y r2 0 3c0 2*:<^{4ejfc 

i6f^^2 2 SSrS^t LT. >T-^rOttegltae) V 2 2 5 
}65^S^i6?v:a 2 12a. ^U^^'K^ 211 a:Joi:U^ 
^aB«:«>7s:a 2 2 7 a (C^fflJcM-g^b. t,fch^—:&(0 
-(fi:Sft«)tf>'2 2 5i^^iSm9t^:^h 2 12b. iSLMS^^ 
5tb 2 1 1 b^Xxmm^^T^h 2 2 7 b (C^iit^lM^ 
LT1I2 3 a:&|R]43j:t;^ia2 3 b;&fpj<ottmSr;^^L'T 
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hlS52 2 7<r>7^V'y-'<^^mm2 2 7 clc^g^-f 

2 0 0 o@ 2 3 c :&i^©tegt, jE?|(iRS-r2> t 

[0 0 9 0] S^lci*, B^6<j^£^teffi-r;&i:>*,7i/^ 
v'P^/W'^— ::^/U2 1 1 b^y Y^>^i^ ^^a52 2 70M 

K2 1 2«— geSr^SH^tcU-C'O'^'^^y T2 1 2 c t 10 
fBS^sf K 2 0 0 oiig®{j:Jf£Ei-s J: 5 bT'^?/ 

So 

[009 11 7i*5, *llJS'^aJ(;l*3v^T^*®^^K)fc5v^tt 

2 0 Oil!lt-1':^^^>':}' 2 0 HI3«)ii5;&{cfS:Jt 5 J; 5 J- 

[0 0 9 21 J!>c{^fH4i'^5' K2 0 OdSiOtxf i^iJ-iJ'Vi?' 20 
2 0 1 <D«lgt;^&, •f-'fct5*>-J'>'i5';45te</iofc-f >':J' 
iJfi^^ 2 0 1 S:«f bV^>C i^^' 2 0 1 V^^^-t^m 

K2 0 0 SrSStftf •5»^<0;^i£{coV^-ClftK-r5o 
[0 0 9 31 f^KOWrnkX^X, lE«|i^5'K2 0 0i:=af 
■r y T 2 0 3 ©H^^SrSP^bT. =Jlr^ y T 2 0 3 *^f>l2 
Sik-^s/ K2 0 Qh^l^'^'^l^^ 2 0 1 <Sr— #:-fkLfc** 

<o^«-csi?)au, ^•tyT2o 3«^e>^i-n;fc^«s 

T, ;i-7=¥^r y T^^^i iq^-S) T?IBSil:'^5' K 2 0 0 t-f 
V:J'^1^^2 0lSr^^«IUfc*)-miSbfc?)-r-5;&fe«S 30 

[00941 025 \C^^ y T 2 0 3 ;&^e>lB«i^^5^ K 2 

0 0 t-f >'i5^>5'^^2 0 fzicirb^rc^^-eBttJai- 
0 4Srig2 0<D)l^^;&^e>112 5 a (D J: 
4(clS:{tb^^;rc;5^A:^5. lESi-^iy K2 0 0 tr^fffiLrv^ 
K/J^/wy^^^ 2 0 7 {c J: 51E^^ iy K 2 0 0 -^0}f ff;';} 

[0 0951 ^(D^\Z,^^VT2 0 3\^(D^>^^^—:^ 
2 0 8;^^ ■?:<^l5®Sr^:^^^:^i5^:!^/^ m2 2 4iC^ 
^b3^**«P»i-S<D'C. |B»^^y K2 0 0 t>r>'^^' 
^-^5^ 2 0 1 {:i-^^t;Lfc**-C0 2 5 b^[Bjlc^»-r 
5o wtttcj; i9ffig*it>l:'V2 2 5 K2 0 0 

C07t^0^.^t^^tl.^<D'C. 12^-^ K2 0 0 t>f 
^J'V'^ 2 0 1 fi— '»O**0 2 5 ci^&'rRlJ-^i&S'^'Sr 

K2 0 0i:-<:^^i$^V:^^2 0 l^-m\:.\^t:,^<Oi^ 50 



) #PI^6- 1 5 8 9 8 

20 

mmx^^ y T 2 0 3 tcuR/Wi-s :i t (c<t 9 zSSiif^^ds 

[00961 ;^f:||^g>B?lJ(c*5V^T^i-^>;/ K W<-2 

0 4SrffiV>TfB»---^y K2 0 0 Ojf JE;^?Sr#PK^bTV^-5 
r^^(c^i^6Jm$^^T. IS^--:y K2 O 0>^Jfffi-r^ 

V<om&:^mc^iy V:^/uy>^<:^2 0 7 ^M^^X 

y^y^yi^ti:ir^m\^^xmm'r^x^Km^i.xhx 
10 0 9 7} mi<omm^u<:>rcm^. &.T<DXo:^m 

[0 0 9 81 ll2<D?^flStLT. |5»-- K 2 0 0 
y T2 0 3<D@^^b/c^^*T?. IB^^5/K20 0t 
>f 2 0 icO^^-^Sr^^-vy T_b-C^TV^ (WT. 

;^V^-Yy T^t^fil) . 2 0 l<D;9^Srffil«9^ 

[0 0 9 91 m2io\^^^})T2 0Z±XWM^yY2 

0 of)^h^>^^iy^ 2 0 1 ^^m\.fz.^n(om:^m^ 

WSSr^i-o ^^'^J^ W^— 2 0 5SrEI2 0<?:> 

)|^^;5i^e>Iil2 6 a;^fR](clHlte$^r(^i;5 3fc>l&fi*-C?l 
^^^-r^i:(cJ:J9. ^^-^ 2 0 5{c^tte>ttfc 

iEl*-^^r'5;^7iN(cJ:oT>5'>:^^— >^ 2 0 8}65|112 6 b 
^m^^m-t^o ^ly^^—:^ 2 0 8^;lK^te>i^fc^e 
^J^^Vi^^iJ^^-^ 2 0 loffiilBf-iatt??^;^^^^^:?^:^^-^ 
;3?f>f Km2 2 AK^^'LX^dy^ ^l^:^ 2 0 1 ^EI2 6 

h^mz-tm^^^^o :L(om. wMr^yV2oo(om^ 
\tm2 0(oi^mhnm.xiby>. ^>^^:^^2oit^ 

(-S^ft-r-Sr t^i:^^V^<D-e. K2 0 0 

^ >^:J^ 2 0 1 (D^^m^niTiv. ^m-r^ t :d5ttl* 

5c Sfcj;i>f :/i5^i5'>^ 2 0 1 i&ig2 6 c*rRjjc5gPi!iS 

•^^r ^(cj:?)ar^y r 2 0 3;6^e>^-rr ^^O^tb^So 
[0 1 0 01 ^J:^. :i(Dtt^mMm(r>X^Km^^iy 
K2 0 OSr^^y K^J^/V^^^^ 2 0 7 (C JzoT^ttfitlJcJ? 

5 i^m^-r^ tx\^\ n 2 7 \z.t)(ot^fi^ 9 :&sr*-rm^ 

|^E^;li3V^Tl^®'^S' K2 0 OJi^^y 
K5^^/^y^^^2 0 7KXoX f 10;^-e=^-Yy T2 0 3 
(c^fjE$i^TV^5o */c. lS^-^'>/ K2 0 0 t-r^^^^J' 
2 0 1 Sr5i^«-rs;^cii?>. Sg^m2 2 2 i: Jig'^m:??f-f 
K8f 2 2 3 <^«-g'*5J:r;^>f >^m,mi^^2 2 0h^>^ 
#^j^5L 2 2 1 cD{;i f 2 (O;^);^?^^^^?^^ i: 

-r^o ;^<^;'c#$Sr f 1 > f 2 ^ UT43< 

■C. ^mVFm^K^^^y K2 0 0<oH«?!)5^ixTU* 
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21 

CO 1 0 U fi^. *:||JfiW-*5V^T«:#'>'^ W^— 2 
0 5 Srffiv^■C f 2 {cffl^i-S;t)=Srttl UT^^•f»b-CV^S 

iSS-r v^'iJ'V^' 2 0 1 Srfif 
o-Cia2 3'f©b:fe^l^a^^9lo5i^)l3^lt^•>' K2 0 0 i:^ 
-^i;^-^^; 2 0 1 Sr^)-^-r«.J; 5tc«^LT{><J:V\ 

to 1 0 21 m2<0?gligSr«gofc»^jCttt^l©?^li8<D 

i; w^-2 0 5©*AJ^^Srji^{::^W-r5r 

-i >i'^m^ll2 2 0-^^ 2 1 

5/ K2 0 0SrES^-Ci$Oj£J«S«5;^iV''«5-e|Hllk^3' K2 
0 0(O'1'>^8taiyX/W#iaSr#-efi4-5rt*Sjfc<, ^ 

[0 10 3] ^2 8tt*^9g{C;fc2.. ^WmM<r>'il^ 
S. rr-es 0 Ott@llii!&J«Sp-t?S>!J, MlEWVjJ'i^^i 

[0 10 41 02 9. 0 3 Ofc<tTJ«03 l«*»l?(c:J: 

3 0«^ffigl. us l«»Tffilll-efcSo r^-e. 30 1 

[0 1 0 51 3 0 2»Illte(CJ;o-CSEfB»*rSr-*S:-fo 

«>©5>«P-7t?fc>?, 3 0 3:9-flid?T. 3 0 45)-gi7 
5^0.?/ h:a5H^$tl-T:fe9, 3 0 55)-«ttSrttJ.i^(CbT 
(H]t&e^£(c3£«f$n-rv^s, 5)-lttW3 0 5tt^J-^*/wy 
3 0 6{cB;e$ttT*J*). ^fiisJ^/V^'S 0 6 i^sh 
/V'iJ^i^^P' h 3 0 TdJ; •)^^>'*:/W>5!'3 0 1 {CjfctLT 
|iH!)i^E(c4%«f$^^TV^5, 3 0 SttrJ^lil^T'y l^if-Q 
*)t>4^ffil*/vy3 0 6<OcfbSC3 0 6 a h:^>f ^^Hi^fV^ Z 
0 1 9.031 {;l*5V^-C^^«|5J^/^^3 0 6 S:^ 

tHHl*)<D;&[R]--lHlte$-e-, ^«a-y 3 0 2S^^«x^•5, 
h3 1 6'^}¥JBEUrv^5. ^>IiS;^7°y :^^3 0 8{c<t5 
if JE;^)tt*3feSS«9Hc*JV^TW: 1 0~5 0 g f ©M-el9::£ 
$i^•rv^s. iilTtDlftsg-eJi^gf:: 1 0 g f t-f-^o 
[0 1 0 61 3 0 9«a«$tufc^ia®«-S:. 5)-Sfo- 
^ 3 0 2'^i^«3jitffcJ6<Di^^ia — ^•Hn — 
7l*3 1 l{::H^SttT*5t), ^#fo-7«3 1 l(cH 
^*tvfc^f|a-7=a?T3 1 1 aihh\>\c^m^ — =7i!rs 

/w^3 1 o^c|iHi)i^E{c^^t$n■cv^^)o 

/v-^S 1 0tt;>«W" vsj^/i'^i^^^ h3 0 7{;::J;»);»<'f > 



) 4fM¥6-1 5 8 98 

22 

Ho — 7 3 0 9«T-f K7=¥T3 1 2(cj; 94>ilci — 7 

3 0 2 tm-<omm-cmm^in.Zo 

[0 10 71 3 1 3»*^o— 7:^7'y I'^y-efcO, *tt 
0 6 tl^«{:i> 7 5j^/V</3 1 0 

S:0 3 l{C*5V^T^ttlHl*)CO;&I^I-^lfiIte$*-C*5'?. J- 
#o-7 3 0 9 ^fflJK^/W^S 1 7^BII'^JfHL■rv^5„ 

^<io-7;^7'y ^^3 1 3KXi>ws.tn^^m^'-7 

3 0 9*55lll(c«?|E^|t 3 ^illtt«J;VN<D-e. ±PS«^ 
tvlSifW*5;SV^>i5, *|llS^aj(c*3V^TJ*2 0 g f et± 

g f ti-S. 

[0 10 81 3 1 4«5)'«ffiT— A-CJfoO^t'l' 
V-v:7 h3 0 7 Sr UT:»^«I£ET— A :^>^y i^^3 

1 Stcj: !J:9■il5^;/^:^^3 0 6<D£jgB3 0 6 a t:-ffVX^ 
«*/l'y3 0 6Sr0 2 8{c*5V^T^fHsl^){cIH]te$•ti:, 

4)'«ll£r-A;i^7'y ^-^3 1 5»CJ:54^I»i3— 73 0 2 

J^i«mtf7^iP>JiV''*^ J^HifilRJ-ett 2 0 g f£t±-c^» 
!ii|g**s#e>tvyc:. jJJlTroSieg-Ctt^Rtc 1 0 0 g f 

[0 10 91 03 l{c:*3V>T. 3 1 Gi-im^^titcms. 

mt^mm.^km-?>it«>ff>mmni/\'y-(^h^o 31 am 

et!)*&«S*— ^J' 3 2 3:6^5>i^)i^«3 2 

4ioxxf^T 3 1 8 a^^x^x^mmm^iv^o 

3 18 fiFlS^T 3 18a tm\^^^ y=^T~M. 3 

1 9S^:^^LTi(&iK'f :=i'•Y/^•fe^'•^^3 20a^Sron-o 
f f $-frSfcie)<0;:^'f s'^^AS 18 b. *AW3 1 8 
©UlteSr^J'^ci-^ 3 0 2\z.^:k.^tLif><D^T 3 1 8 
c. — 7!i^/wy3 1 OlC^{t?>irfcmaS3 10a 

t;iM«LT^<iP-7 5^/vy3 1 0 4r±T$-fr5> 
a — 7*;/wy*A3 1 8 d, ^mS.r~M.3 1 4 SrJiT 
^f-e-S^J-^^A 3 1 8 e*s— ^6(,^c|a^t^^^TV^5» 
[0 1101 Rt!i^T3 2 1 hif7y'^'T-(7si; 3 2 2 
tt— f^T??^^S*rTVNr. ^>@ltt3 0 5{;i*fLTlHl»:}3 
iO^ifisg^tc^j^^tbTV^-C. ifyyf-:^^'i>i^^3 
2%\z.i.^^m^^z>:.y V3 0 4'^ffl^^:^fffi$i^T^^5c 
*fc^=¥r 3 2 1 \z.\i.-^T^^ J>. 3 2 1a, ^Wi^fX"^ 
3 0 6lJ:t>-&J^;&A3 0 6 b*5— ft:W^-?K^^^^T*5 

l^ib^7'3 2 l<DlHlte{cJ;«9]Ptt^T3 2 l*>J:Ot 
jJ' 7 yf"f.<7.if 3 2 2 3 0 5 ©tt;^|^o^c^^jI 
L. i7yy^=f^:^^322h'^my'f-:^yy3QA(r> 
d^^-^V^SrSiJ® L, a8ij*&*S^-^ 3 2 3 *^P><OiP«)(D 
^^gSn-7 3 0 2'^©ei^^^^J^L■CV^5. *:^c;{7Att 
3 1 8J::»:»t?>Hfe^r3 i 8 c hwm^TZ2 i©=¥ 

Tit«l : l-CfctJ. *Att3 1 8 i:]BSl=¥T3 2\<D 

[0 1 111 y y— ;^w^— 3 2 5tt^^i^Ji^/vy3 0 
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3 2 5 (O—mi.-)} AJ^^^Sr bT*5 1) . 3 0 5 ©— 

«t«-a-r'2)ri:(cJ:t)5^SI*/V'y3 0 6 <o_bTS-fT''i 
*&«S^!J^)#;t•fe>'1^3 2 0 b<Do n-o f 

f ^fxfi.7i.^o 

[0 1 1 2] 132 8lc;^*). 3 2 8tt:»-f«la — 7 3 0 2 
*5J;t5^n-7 3 0 9©5)-lKW3 0 5(cS*LTjS:ft© 

4''^^■c^>^)«^IB4ik«•3(7)il^T:^rR]{c-iS:LTv^5c 

K3 1 7 a«ll«tt*:/'wy3 1 7 tclStt btuT *5 1) . 
«?IS®$J 3 <D^«SESrlB®Cfc»{c*f LT— ^0«i:fi-C;«^ 10 
W Ki-5, ^'XMZ 2 8 K3 1 7 a ©ffiBlL« 

^/^J' i?^ ?/ MH^g{C-teffl $tt5«^IE^*t 3 

/J^^130l/2t^T^-ts^HS$^^Tv^s. :^mmm-Q 

ei 0 OmmtC^*UT4 5 mmH:iS:3&UTV>5, 

10 113] &.±<Dm^x'o^^'^mmm^<r>mm^<D 

iS^'iJCi'SJ^stbf^wiftMlil-efc-So His 2*5^0:0 3 3 
itmif(omt^. mmm^^mvt:.h<o-rjhio. m3 4 20 

14 y y-^«^1S<0»f^SrlftiaLfct.©-Cfc5o 

[01141 032 ^J::fev^T, ( 1 ) ts.ms.mtf>mm 

«:-&Ji^*A3 2 1a i:-&?l^*A3 0 6 b Jc<t »)|K^^TV^ 

(B) ^mmr-J^ 3 14 A 3 1 8 e 

14. 5)-«ljEET-A3 14. (!l)gP3 0 6 a *3 J;t;«5)-»:t:/l' 30 
y3 0 6Sr^L-C:»«n-7 3 0 2Sr5)-f8l^-«5' h 3 1 6 

'^^¥Uo^tTV^5. *fc:$J-«l;^7'y :^^^3 0 8 tl^il^j: 
fc2e>^^i»n— 93 0 2(ctt4>i8iffir— Aj^T'y ^^'s i 

5 t^J-H^^T'y i/^3 0 8(DjE;^J<Ofp (10 + 10 0 = 

1 1 0 g f ) /^s^pt?o-cv^s„ 

(C) ^<Bn-7*/V^^*-«s 3 1 8 d t^a— 

^3 1 0©/I\SlJ3 1 0 af4^^Lrv>Sfc>t)?-^iD — 9 
3 0 Stti^lin — 7 7Jn/W^3 1 0 t*(c^<®n — 7^7" 
y :^;/3 1 3©JE;^(Cfitbrffi«t^/wy3 1 7*»P>fBtt 

fc!Rl!l-e$>5o 40 

(D) ;^^s/^r— A3 1 9l4;^'f 5'^*A3 1 8 b© 
IH|gP^CAo-CV^^)fe:^^>i^JK^' ^i^-V/W-fe>'-y-3 2 0 a « 
o f f <0#t«8-C?*)5« 

10 1151 ( 2 ) {4«IE®W 3 S *^fc4^«gT?ifc 

5c (1) t (2) «>M-e{4gi!)«&)|fteB«:lbf^LTV^/£ 

(B) «IS»*t3H:EI©*d»e,il«$ti-S*S4)'Bto-7 

3 0 2l44J-fifUBET-A;^:7'y :/:/3 1 5 t:9-BI^7*y 
^^3 QBomti (1 1 g f ) ■r^^m-''^y V3 1 6(C}fII 
$4^T^^5yi:i^)felE^|ktt-3 ^44>g|D-7 3 0 2 h^^M'''^ 50 



h 3 1 6 <o^M^-eit* «? . m\^7T^^m^fi^. 

[0116] (3) I4it!jif&ltt^-i? 3 2 3«S|HlteSrM 
MLT;*Att3 1 8*ss^H-lElt){c:2 OJSHJteL-fc^^fll 

(A) -^J^^AS 2 1 a t-&?^*i^3 0 6 btilUtefcJ: 
y>iM\^. {f7y'f-7.^'0^yif3 2<o\^ii.^i7vv=^f^ 
^ if 3 2 2 14^1119^3. h 3 0 4 »;ijfffi$*t5fc«>, 
^>^o-7 3 0 2l4gl!i*&JlS^>-^'3 2 3(OlHl<E{Cj:«J 

(B) 4)-|8lffi*A3 1 8 e i:4)-^T~A3 1 4{4^S 
UTV'/iVNW^^J^Bto— 9 3 0 2tt5>ftiffiT— ix;^7'y 

V^3 1 5 i::9-gt;^7'y ^^3 OS^i^m-'^y h 3 1 6 
{^ijfjffi (1 1 0 g f ) $ttfc:t^«S-C«ffi-IeIt)Jc|HlfeSrM 
feSo =BeoT^IEMi«-3 {45i-@i^^3' h 3 1 6 — 

7 3 0 2 <o^m'(Hk±^<oiiSLa>7f.t'i. m:^^-^^m. 

(C) ^#n — 7*:/J'i}^;*A3 1 8 d i^iia — 9jJ^/W 
^3 1 0<OJKn3 1 0 al4^ixTV»5fcfe^c"-7 3 
0 9l4^'lla-7:*^/t'^3 1 0 $r:^^bT^^fa-9^7' 
y >'i!^3 1 3(Ci i9^etlE®t*i-3icJfJI (5 0 g f ) $ 
iv. Mlc»4^)-il^T 3 0 3 , T'T K7^T3 1 2. ^^it 
n-9^T3 1 1 a{CJ:*)^ti-|5lij»;ilHlteU. Wmmt 
3 i^^m^~y 3 0 2 t ,y h 3 1 6 

(D) *&«E-<=i^^/^•fe^'i^3 2 0 a J4;^'f -y^r—J^. 
3 19. .x^^AS 1 8 b|:iJ: 9 o n*^^t;fc5„ 
[0117] (4) f4Hi-*Att3 1 8;6SS^ti-[Hl>)(C 

iHiteDfc^^^-efcO, rrT?s^i5<Dj4 (c) {c*5VN-r 
^c«v_95j,,v,^;^,A3 1 8 d hJV>.n3 1 0 a;SSSS 

3 0 9 ;iS^|BStW3 *»t.«irfc4^fig-C« 
IS®W3SrffiB:)^bTV>S. ro^^-Ct4«^fHj^«-3l4JS 
iefec«-7 4i:f :^^n-7 8®^^{cPJ^L, 
tf e>*tTVN5*s, ^«a — 9 3 0 9(CJ:S«K@l;^aSigJc 
e>*L-rv^5fcJ6, fi?iE«|t#3J4^tutt*SoTb4*5-f^ 
«^iS«ik# 3 ©Wc ± •? -7 3 0 2 t fi^^W 3 AS 

[0 1181 (5) {4H{C*A#3 1 8 *SS:^tHHl •) 

iHiteufc^^fl|-efc9. icD^^M-estb*&^?aJi4-^f|cjh 

(A) ^7S'^7'-<;^^'3 2 2t^>WI5^=:S'h3 0 4 
f4fiS^^TV^5:fc«), 5>«la-9 3 0 2 {4Pt!)«]J: f9^^ 

^^8ttt3 0 5 Jc^fu-ciafb i 

(B) ^>l8tff*A3 1 8 e t 3 1 4 f4a^L-CVNSfc» 
^)-BlffiT-A3 1 4 i:(£ha53 0 6 af4IIStvTVN5<, figo 
T^)-iiET-A;;^7'y ^^3 1 5 0jfffi»4^>«ln>-7 3 
0 2{cd»*»?>/j:VN;fc«>. :»^l«a-7 3 0 2 tt4>«;;^7'y 
iy^3 0 8©;?^-e4>ai^^s' h3 1 B'^Jfffi (1 0 g f ) 

(C) 3 0 9{4«E|S»«-3 i:ili^rv^S. 
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[0119] r cD4^fl|-e«^>g|o-7 3 02 ©JfflEdS/h 
$< (1 0 g f ) . ^{ii3-73 0 9t1S[iS®*t3 J;9 
l8l*bTV>5fc». «ElS®*t3H:/jN$VN;^(-t?'<:^^'i^3iy 

[0 12 0] (5) c0^^fiS*»?>Ht-fB®/!>Sii^. |ES|i«s 
iS^TL, «!^fS^«-3d5gt|i]i^&i^*.e>ftJtfcP,, 
Jffi^-^3 2 SSrKtbL (2) <D*tfl8*t?jtfeT. IE 

[0 1 2 1 J 113 Stt^^l^tc-^tsSillffcDiy— -^^-^ 
m-efotj, T^<^) (1) ~ (5) h*5|2|3 2<0 

(1) ~ (5) (04^ti^c*^JC£:bTV^5o ®2 8Ii:M»?. 
^>\MZ 2 8 tt«^|E®^*t 3 (OrfJ^lRjtD^'.C^i t) 

3 0 2. ^«|n>-9 3 0 9(cJ: •JlRiSISixS^ 
ti, 3 «^{c^tHHl *) <D^— p< 1/ hMSrSJt'^j: 

*5^«5ii$tvTV>S. tieoT«^|5#*t3co^4SStt^{c* 
K3 1 7 a'-Jf Lo»t^n5^«S-caei5l$tts «^ 
»*^3W:ft;^5ri:/j:<fe:!!/W K3 1 7 a JJ:fBoTfE«ik 

£ 0 1 2 2 1 s 3 4 ttgtb^^gpc^ y y 

^ L, y y w^- 3 2 5 <n>~mtwm ^mx.^^^ 

1^3 2 0 bS-o n^^^St bT*fc^gitt3 0 5--«^^ 
Urv^;^j:^^;fe:^^>:5>gl^— 7 3 0 2 Ji^^il^^j' h 3 1 6^ 
ifffi$i^-CV^4„ ■t-/j:lp*>j|^tt^0»)#;t-fel^•^^3 2 0b 
«s o n H^«S® ^M: S »Ji^ilft§IJ«^6ffl RrtB4^1!g-efc S ;i i 

[0 12 3] (B) tt»fS/£i:*(Oe«)i^iW^^l3S^'^CV^;K 

W^-3 2 5SrS^W-tHl»){cl5It!j$-ar5rt{CJ;») ilb 

3 0 5 y y 3 2 5 {cS«t P>*tfc* A 

a5{C§|_h(f Pj^u, ^)-«ci-7 3 0 2 \t^m^^y h 3 1 6 

-fe-vf-3 2 0 blio f f ^fl8t3fcorv^sfc«). itb*& 

[0 12 41 WT(C3|!:||Jg^JOSiJfflltf!)Sr^1-„ HIS 5tt 

[0 12 5] mMSA^SrSTARTt-t-Sc ^fei*;^v" 
3/7'S 1 -ejf&Sffi^— v'■y>'^-fe:/■t^3 2 O a«So n^^o f 
f *»Sr*iJ^-rs. o f f -e$>i^^^^0»!*^fi8i-i^i:ip*.l2l2 
9© (1) <0!|^lS-e*)5(D-ei^— 'J-i';^Sri!*7b»c®*& 
iKt^^t-^l^So :^7'->':7'S l^^:*5V^Ti^&*ft-^'=v'^/^ 

•fe>^U-3 2 0 a*So n-efcnji^T'S'T'S 2{;i)fl^. i 
3 2 3 7'S 1 ^^:fcV^T 
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if&*S^=->■Y/^-fe■:^•i^3 2 0 a ;5So f f {c:^Co;fe^;i^ 
[0 12 6] JJCJCE3 6tte«)i^SSttSr3lfir-r-5:fcie>K>*J 

RTti-^o ^fei*;^7^S'7*S 3^cj3V^-C^&iW^D^)#;t■fe■ 
>'■!^ 3 2 0 b «s o f f -es>tni;^7^ 5* 7" s 9 

-Kt^iSo ^^T^s/T-s 3^;l*3v^ri^&^^^^)#;t■fev■!^ 

3 2 0 b }65 o n t?fctl.«. X 7^ 7° S 4 tdjl^ g t!l^^ 
<5'3 2 3t:Ete$*:*A#3 1 8<DlHlte-T?3 2 0^ 
lHlte$*fci: r 5-t?aiii*&«S*-^' 3 2 3 Srf^Jh-rS. 
-f>5:t>*>E3 1© (5) <^<^fllt?$>5, 
[0 12 7] Wi::^x5'7'S SJcii;^, ^:^:J'i?cts/ h 
|E®^efill<OPE-fe>-lM 4<0^ffi5Srtfefflt-5. 
o f f -Cfcixji. *&«S«iff;asjEb<ff'5:iPtuTV^/iV^o 

[0 12 8] j^t^X7'5'7'S 7J;iji^PE-fe:/i^ 1 4y45 
o f f tll^fcS^^ffiSrSL-. o f i\z.tiicVii, :^'ry':fS 
8{cit;?^aibif&«t^— ^3 2 3SriEte$**-6>W3 1 8 
<DlHltet?4 0«|iie$*TflcJti-5. -t-Jfefc^jES 2© 

[0 12 91 m^^ws&m\zM-f-^wjmm.^uJf-^Lh 

Iftp-rSo 0 3 7(i3js:^}£«aj{cM-rSfB^B€riSt;^ji 
A/fc-1»««ia^fi4 0 0 <^)^^«*?-t-^^6<jM«0-C 

[0130] I1IS{:1*5V^T. 401 (iij^OT* y 

4 0 2(i:S:;#:-^^^*5j;t;5<Er<oftfe<o=¥-^7^^SrA 
^lx.fc=¥-:j?- 4 0 3**«Sr<l;t5*^Sp-e*> 

[0131] 038 tt;*:*lte«a|tci8-rSl»«*!taS«0 

5 0 iii^ftij^Sr^ii-^vhcr— 502 

©CPU. 5 0 3«:9"=¥;^ bT'—^'-^iii^feT'-iJ'SrMPI 
Lfc^-rS^^-^f^lSlfflW^WiifSrSltfcRAM. 5 

0 4 (itfrl5^li{-*fl£: Lfc^^n ^7 A^JE-©f&7;i- h 
7='-^/£ifcOH;e7'— ^Srt&a^L^ROM. 5 0 5ttC 
P U 5 0 2 ©Hfif iS' /VS-f^ !J t±J bfc •) y V^I35 4 
0 l(CJ;5|S^t()f^C)^i£^>^/<ei5'^5>:?'Srf^i?ttiU/c 
tJ-r-S^'f-^. 5 0 6I4CPU5 0 2Aie><OW#i:^3a 

[01321 5 0 7«:7'y>'^'SC4 01©=i>'h 

n — 7-C*>>), 5 0 8J*IB«i^^S' K2 0 O'^s' K©* 

mm. iEgt--5' K2 0 owmA^sriBia-rs-fei^-y-© 
'fv'^'^i'^201 rt©>r >i^<omMt:^m-r 
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^laSC. 5 0 9 ttie^---s' K 2 0 0 (O^my'—d' 4-S;t 
i>tz.V><Dyy(l^y<.yyr. 5 1 OttlE^^?/ K2 0 OtC 

wm'^'^tttiif^mm-r^^y kk7-<^^ 511 

-^5, ^ 3 2 3, SriP»-r'5»tCjtMg)5: 

«-§^«;^5fcifS:Sltb-f-5^-^ Yy^-^\ 5 1 21*7^ 
— Aa<5^i^3 >-fel^1»-2 7 0, feVlM 4, i|& 

)iffi^::i5/-t/V'-fe>'f-3 2 0 a. 15 Vf" 3 2 

5. ^?e>»C, 4 0 4tt'tfy^tiFDD, HDD, RAM* 

- bViifo^asiHit^B, 4 0 5 {*^aj;trift&©if a^ia 

*>S. **J, 03 8®::^ci 5^:{'|l|{cH:-&*nTV'»:teV'» 

10 1 3 3 3 Jri^omStlHjI^fil^lcJ; •JlE^ggp-^^ 
m.) 3tc|a»SrfT5f?-efc5:dS, :WT»c|S«|l:t() 
f^«iJ«l->— 5^i';^©«EII&Sr03 9 h 

[0 1 3 4 J 03 9(t, IBii^@fe■&V^(^1ff%^S|gS 

h-efcS. S 1 ^-f-^SO 

5 (0 3 8) (omm^mtmm*m}t\.tz.im.-Qh^. 

V^T^44-f S 2 0^-«'7— ;:^-:/Mad5||ff$tt'5o S 2 *5 

S 4{::ii^/-«y— ;^-:7^a*5||fT$ti-5c S4ds 
j^T-f-St, S l(Cii;^^<!7— tSo 

[0 1 3 5J — ^fStJhW-^iW:, M;ttf03 7jc*-r^ 
:g^gB4 0 3^5/^17— ;*-:/©^^jCioVNT=¥-J)?— Kgi54 
0 3 <D±{;ig*nfc4i^^^<S'7' y -<03S«iSrfTJfcofc 

«)<D#®, '9«J±li«^gC4 0 3(OMM!^*feW-r5-t>'i^ 

mz.mz.nfii 5 iaa-cfo 9 , p^i*^i&-r s 5 ic*5 



) #§1^6-1 5 8 9 8 
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[0 13 61 ~n^±m^m^h\-t. t&lH-I^f^Jkft-^ 
hmzfi^m-^-Qh t) , •eaj;ttf^;^lfl54 0 3 *SMCfc^ 

f^4'{c:^ffl;g{c^*S|J4 0 3SrMHbfc»3> x^-;/7^y — 

i'^-^mii^i^, S 7 lc*5VN-c-W^|fJhAlK^«ta;!iSiS^T-t- 
5 i: S 3 Je:il;?^y?i7-;#-:^<^l)g'-MSo -^Jk«-§-{c 

t!If^«^'tt«<DSl•JSlv^*s^i>5fe^^>, *^^SJ4 0 3 SrEBC 
fc^a5*s^v^^^c^*, ^*gi54 o 3<DPBBfl^{c— 

10137] 040 {±, S 2>'-«I7— ;*-V«l!aSrSiWi-S 
7t3— ^-r— h-efc5o *-f, S 1 UC*3V>T5f:— AtK 
v^v' 3 W — 7 Xi-/ilp*>^ -V y T 2 0 3 <o^ts 
<&fll^S-erSo *<t:W{CH:=^r-^ y T*-;J' 2 5 5 SriK» 
L, Jj?~-AjJ<i^->3>-fe>'-^2 7 0«>ai*dJ^O«)#*3S 

-^SriPWUTISSIk'^ix K2 0 0«>atmPSr^-V ?'7'1 
0 HcJ;or^SC=af^s/f >':J'<^ffit-rSo jJcf^lS 1 

L, i^-f :::^->-\r/W-fe>'i^3 2 0a dS>r ^V^A'^tfi^fe 

^iS'^'-^s 0 5(c:j;oTft^(c|5lik'^s' K2 0 o©eta 

10 13 81 S 1 4 Je:*5V'>Ttt|E»^3' K 2 0 0 ©|hI« 
^aat LT, lE^'^s' K2 0 OcOdr-^- 5/7*1 0 1 rt--<D 
etW, yi^— Kl 0 4|JlJ:-5iagk^3' K2 0 0<?55htHP 
SiJ®^JS, ;j<>'7'^ri5' b 1 5 OtCj:51B«|:--s' K2 0 

T, fi^Mia»-^s' K2 0 o*s*^£ffl-e;65:«*tT.fci^ 
iasii--3' K2 0 0©etWP«B>r>i5'o^5SJ-J;SJte 

S« S 1 4^7^S 1 5{cj*;i^-<-/-«— fe-V-y-dSi^=frf9 

^«Rj'iL/£P>«s 1 7--jitfo s 1 6^c43v^rl*^fet±J^s 
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L Srtfettl L fc«9f -e*KII ►) 5 Sr JlS;^(^ (clK 

S. 

10 1 3 91 1114 1«S 4/^•r7— ;^p'iaaSrlftigi-5P' 
'f'-r— ht?fc.5o *-f S 2 H^*JV^TlE®t'^?' K2 

n«S2 3-'iitfo S 2 2JC*3V^T»=¥-r y T^— ^2 
5 5SrKW)L, IE«it-^5/ K2 0 0Sr=¥^5'ir:>'i?'^^ffii: 

SrffJh-fSo **!!ia{-*5V'«TIE®!:^S' K2 0 Qf^^^y 

K2 0 O^r^^j/f v^^^fi|{c:Lfc««!S;^7t-t-'5fci 
IH^^ s' K 2 0 0 oetw p gi5:9'*5;'<:^{- ^ ^? 

[0 1 4 01 1114 2I*S 5— ^^ih^&SiSrlftig-rS^a 
— f^-V— h-CS>5« *-rS 3 1 (CfcV'Tia^E^tf <Ote 

{c-f-t-;^^, j&»tn«S 3 3 {iiiitfo S 3 2 ^::*5^^T3^ 

*>. t^3^Lyt*!!:a*5fctl-tf'?»rLfc4^«g, ^*^4 0 3 
to 1 4 1 1 3Jc{CS 3 4{!:-M-^^m^i^ K2 0 0 Sr^ 

{c— ^j^itW-^-dS^^WSnrfclEfit'^s/ K2 0 0O=¥ 

^ y \f>-irimmicn^£t>iv. ie^'^s' k 2 0 0 

[0142] |1|43«S 7— NFf?Jl:*!iaSrIft§g-t-'57o 

— h-efcSo *-rs 4 1 {c*5^^T0f:£gi5<o-1' 
^r9^XSrfT*5o *f*:W{-«S 11,81 2fc^bfc 

^iC S 4 2 JCii^S^ S 3 3 J;i*5V>TIElg$i^fc^^f?iht(r 
iKfSi^^=>^iy^-ti>o S 4 3 tcjl;^^— ^fftjtflt®*? 



) #PB¥6-1 58 9 8 

SO 

[0 14 31 EI4 4ttS 3^-?!7— ;*-i^©*tfl8JC*5»t5^a 

a-Srlftig-rS^a— -^^V- h-CS)5o *-f S 5 1 ^C*3V^ 

W(c^4W;t«lBg^B{ci^tt«s;'£v^#^. mm^^y k2 o 

O-^'l' 2 0 1 *5^*$^^TV>^i^^^'g-, V 
^ >';J' 2 0 1 rt(c-f dS^'iV^*^, lE^^aStf (C*S 

A ^itkm Lfc«-a-, iB^-- 5/ K 2 0 0 otaffi^ass^ 

-a-, ^^:l*5V^T3l7-Sr^^«^54 0 3J^aif^^-«^/Hc^ 
;^Ufc?)7'-!P-SrB,i6>L-r1i!^Lfc»)i-2>o j^Ct-S 5 2 
Jcit;?^, ^— m4 0 2, SI^^^-?;:^/K ^«l5'f>'^J' 
-73.-;^gB4 0 5^*^P>cDdr— ^f^^=>-^i^ KS«^ 

[0 14 41 |EfiW?{::M-r5 3-!':^KSrS«Ufc 

2 0 0^>^v^^iW:/^:^':^^ 2 0 l©3£lfeSrtT'fc 5 fc4e> 
A;**)SV'»r±w>';^^>'^ 2 0 irtco^f V'^JtL 

^<^WLfc»^(C|i, ^-r yT^-^2 5 5^iK«lb^ 

y T 2 0 3 S-^#l<D-^*)-^-rvve:g{c;^t!j$-y:, 
;ds*l7 L;rc<^*>^^ y r*— iJ' 2 5 5 •SriP»biag^-^5' 
K2 0 iSr'^r-^S'T'l 0 IJC^lftU 3j*>'7'^=5' M 
5 Of^iioTlSllt'^y K2 0 0<O»ttHP<t •J'f V^Sr® 
5l-t-6, ^ 2 0 1 (D3E^^t::|B®:^5' K 2 0 

0:feJ:tF^>^^v^ 2 0 l(Dm<o^:^i'm^^'P\^^ 

bfe^^SrlSgt'^?/ K2 0 O^tcKv-'til-t-^^iidST^^, 
Um^y K2 0 OO^StilAf-A'Silfcai^S^^^Sr* 
^{CISC;! i: -5. IfeJC S 5 3 Idii^^^lEfiliftkaSrfi' 
'&5c P«»l4^5^-f-5. SCJCS 5 4{cii;«^^-?!7— 

5 1 izm^o 

[01451 El45«S5 3|B«S*aail'lftM-f-'57i3 — 
5^-^— ht?*)5. *-fS 6 l{^:*5V^TiE^|tSrll^T■rs=I 

S 6 2(cfcV^Ttt;d->-7'r V^fiSO^cns'^J'trfTJSVv 
«S 6 Q'^ai^^^SaaSrSil-T-rSo S 6 3 {::*3VNrt4|S 
2 0 0 1^© t {C± SIE^'^y K 2 0 0 ©SaSPSE 
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[0167] 

[0 5] ^llllS«a|«>fv^ci>-7JE^K^^^«:^ 

[0 6] %\mm<r>\f^^^xi--ymk-im^7xrirm: 
1071 ^iiiJfe^j«>y-KJ^^y 3.-««Bi-eifo 

So 

[0 8] 1 *Jfiini©=¥^ y rwsA 223 20 



^-r^^«i»fffi0-t?fcs. 

[0 2 5 1 mi ^JS^Jom 1 'fm.n^^-is^^m-tm. 

[026] mi 3im«aj®Sg 2 ?gfll<D3^;^S;Sr*-r« 
iC6<);^«0-efc4„ 
102 71 mi ^m<n>ti<n>ii-'i)^ r> 

[028] mi mmm<o g mj^ik^ sr^-r^#:isj«0 



[09] miiiJfii?a©y-K;^^y*-jsgei5a::*:0T? 
[0101 mi mi&m<o ^mmt^m^ s tu-s y 

— K;^^ y a— 2 1 3;fcijS0-efcS. 
[0111 mi HJSflajo^' 9 s'^«l«©»fmM0T? 

[0121 mi*Ji«ai©^'7 5'^^ri:=iVha-/w 

=¥r<Dni;5i^-a-v^0-efe5. 

[0 1 3 1 mi lliifi^J<?5[iia^«<©p*tB0-C*>Sc 

[0 1 4 1 mi %mm<r):^-^^-:/=^=^ y V (omm-Qiiy 



[0 2 9 1 mi mim<r> 3 Wji!i&«SSiJSr^-rK:;*:«4«0 

[03 01 milll£^J»itf)*&MaJ(o^®0-efcSo 

[0 3 1] mi mMrnn e i()«&Msc<D^^6<j»f® 0-c 

[0321 mi ^m<j> g t!iii!&mo«i«$%ea@-efe 

[03 3 1 mi *S(g«aj©etb«&iWS5<Dtiif^'>'-'5'>;^ 
00— M-efcSo 

[034] mi *Jfi^J© g »ii&«ftSe(0 y y 
ig»f®0-c?S>s. 

[0351 mi IIJS««I© e «bifi&«SS|JOiiJ«i#IBSr^-t- 

[0 3 6 1 mi n's&'mn i »iif&«ftgec5ftij#^i«sr^-r 

[0371 mi ll%«»l(0|B^SSrmi2>A/^ft^^ 

[0 3 8 1 mi IIJ£ff!IO|E^SSr«ai2.A/:r£W$ft*!va 

30 [0 3 9] %\%Mm(r>^m^w^m^hhtmm.wm 



[0151 mi mmn-f v<omM^mi:^irm 

[0161 mi mmm(o:/u- k;^ h s'^N'otiifmi^ 
0-efc5„ 

[017] millJSI»J<o='r^s'7'MS!ffi*-t.®SiM0 

[0 1 8 1 mi mmm<o^^ y:f<o^±mmm-(^h 

[0191 mi^m<omm^m<offyf * 

[02 01 millifefl»J®=¥-YyTeiJSr;^t^^Wl5t« 

0t?fc5,. 

[0 2 1 1 mi ^Jfelf!l©'-«3' K*— h y y-^^SPS:*-?- 
m^6<)^S0-efos. 

[0221 mi sas^J® # -Y y rU<oU^ifyU::km ir 

[02 3] miiiJSM<^*-¥y Tgi5t--.s/ K*— hy 



[040] mi mmm<ow.»mm^m}i.A,ie:mmmm 

[0411 mi *«s«ai<D|2«ik^«^«aiiA/fc««ftia 

[042] mi mmm(DBmmu ^mi^-Aytdmrnm. 

[043] mi mmm<r)m^m ^miz^A^tcmmmm 

[0441 mi IIJfe^JOlE^BSr«l5Z.^fc*'tf 

[0451 mi IIJ&^J(0|B«^11^i|ia)&A/y^1il^9 
[04 6] (a) • (b) l**5IM7W^->>'/l'-ir— 

[04 71 (a) • (h) tim4 3<r>^mmmmt^ib 

So 

[04 8] «e3fe:7V':^ix>^/k>5r— p^/pcoiftsgig-cfc 

50 
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sr^TJ^^ofc ^ . ^m-^y K 2 0 0 <Dmm^mi^^(D^m 

[0146] s 6 5 \z.m^ 1 fif¥tt<?:>IB®^llfT"t- 

^^jy K2 0 0(CJ:oT-f :/:^Sr»tttlb|B®Sr^T^ceV^, 1 10 
tTO|B»d5J|»Ti-5 i: ^^eSJK^aH f9 . S 6 6 --iltfo 

i\.\ts 6 8 {c-r-t*^. ;^5/^{t^^^is e 7--3itfo 
3gsr^T3^^5o ^o^^a. ie®-^^' k2 0 0 

<0^^i:^\^>^m^n^^o JJc(^:S 6 9(ci-r^S 5 3 

[0 14 7] m4 6-'4 8Sr#flgUX*^M:7W 

^V>^/W>5^->^/V(D^i£«F!|J^J,^*w6<j(c|ftM-r-5o 04 6 

fo^o la(c:fev^T. 1 0 0 oji:7 v=^i/y^/^>^— >^/W"C 

[0148] 1001a W^i/v^/U-Jr— 10 0 
0<D5gP»ffl|-C*>9. 1 0 0 1 b 0 . 7V-:¥ . 
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CLAIMS 



[Claim(s)] 

[Claim 1] While constituting the discharge means for discharging a recorded material from equipment from a body-of- 
revolution pair which consists of the spur in contact with the recording surface side of a recorded material, and the 
discharge roller in contact with a non-recording surface side The recording device characterized by having constituted 
from the cylindrical shape-like section which consists said discharge roller of an elastic member, and contacts a spur, 
axial stress admission into a club which supports a discharge roller, and the ****** configuration section which 
connects the cylindrical shape-like section and a shank, and arranging a spur further near said discharge roller cone 
configuration section side. 

[Claim 2] While constituting the discharge means for discharging a recorded material from equipment from a body-of- 
revolution pair which consists of the spur in contact with the recording surface side of a recorded material, and the 
discharge roller in contact with a non-recording surface side The cylindrical shape-like section which consists said 
discharge roller of an elastic member, and contacts said spur, The spur which consists of axial stress admission into a 
club for supporting this discharge roller and the ****** configuration section which connects the cylindrical shape-like 
section and a shank, combines said two discharge rollers so that said cylindrical shape-like section may serve as an 
outside, considers as a lot, and counters is a recording device characterized by arranging one more spur in that middle. 
[Claim 3] Said discharge roller is a recording device given in either of claims 1 or 2 characterized by making axial stress 
admission into a club extend also in the body side. 

[Claim 4] The recording device characterized by constituting the supporter material for supporting the spur in contact 
with the recording surface side of a means to take out from equipment the guide rail and recorded material of the carrier 
which carries a recording head and moves from same member. 

[Claim 5] The recording device according to claim 1 to 4 characterized by making ink breathe out from a delivery using 
film boiling produced in ink with the heat energy which has the recording head equipped with the electric thermal- 
conversion object which generates the heat energy used in order to carry out the regurgitation of the ink, and said 
electric thermal-conversion object generates. 

[Claim 6] Said recording head is a recording device according to claim 5 characterized by having ink which carries out 
the regurgitation from a delivery. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the recording device with which the whole equipment or the 
miniaturization of a part was attained in detail about the Inkjet recording device using the recording head which unified 
the ink tank for supplying ink to the recording head section. This invention relates to a recording device applicable to a 
printer simple substance, a copying machine, a word processor, a personal computer, facsimile, or these compoxmd 
machines. 
[0002] 

[Description of the Prior Art] The ink feeder style of an Inkjet recording device conventionally Use a recording head in 
the long run, and the ink supply path of this recording head is received. In the case of the so-called permanent recording 
head use which makes a large-sized ink cartridge an exchange type When the ink tank one apparatus recording head 
which made removable the recording head which united the ink tank with the recording head section to equipment is 
exchanged as it is. In the case of the reuse with which it is a position and a chisel or a user re-fills up ink manually in the 
ink tank of this one apparatus recording head, it is divided roughly. 

[0003] Moreover, the method which performs expulsion of an ink droplet by the cubical expansion by which the air 
bubbles which arose, and cheated out of it and formed film boiUng which is made to generate heat energy, using an 
electric thermal-conversion object or a light-and-heat conversion object as a driving means of an ink jet recording head, 
and exceeds nucleate boiling in ink were stabilized is put in practical use. Partly by other methods, the method which 
carries out the regurgitation of the ink using an electric machine conversion object is also continued and put in practical 
use. 

[0004] By the way, although the miniaturization of a printer was being attained, it equipped to the compound device and 

the miniaturization was not too attained as flie whole equipment. 

[0005] 

[Problem(s) to be Solved by the Invention] Although the location of a recording head is changed also in which approach 
and a carrier is rotated centering on one shaft which guides a carrier in many cases if it is in the ink jet recording device 
of said conventional example therefore, the amount which will move if even the shaft which guides a carrier, and the 
location which a recording head prints are not long enough cannot fiiUy be taken, and the include angle of a record form 
and a recording head changes a lot. Then, if the whole equipment is miniaturized, it will become difficult to hold 
spacing of a recording head and paper uniformly by rotation of a carrier. 

[0006] Even if this invention was made in view of the trouble of the above conventional examples and it faces it printing 

pasteboard etc., it aims at offer of a small recording device without the need of changing carriage. 

[0007] 

[Means for Solving the Problem] For this reason, while constituting the discharge means for discharging a recorded 
material fi"om equipment fi'om a body-of-revolution pair which consists of the spur in contact with the recording surface 
side of a recorded material, and the discharge roller in contact with a non-recording surface side in this invention The 
cylindrical shape-like section which consists said discharge roller of an elastic member, and contacts a spur, and the 
axial stress admission into a club which supports a discharge roller. Constitute firom the ****** configuration section 
which connects the cylindrical shape-like section and a shank, and it constitutes so that a spur may be fiirther arranged 
near said discharge roller cone configuration section side. Or while constituting the discharge means for discharging a 
recorded material fi-om equipment fi-om a body-of-revolution pair which consists of the spur in contact with the 
recording surface side of a recorded material, and the discharge roller in contact with a non-recording surface side again 
The cylindrical shape-like section which consists said discharge roller of an elastic member, and contacts said spvir, It 
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constitutes from axial stress admission into a club for supporting this discharge roller, and the ****** configuration 
section which connects the cylindrical shape-like section and a shank. While constituting the spur which counters so that 
said two discharge rollers may be combined so that said cylindrical shape-like section may serve as an outside^ and it 
may consider as a lot and one more spur may be arranged in the middle, said discharge roller By constituting so that 
axial stress admission into a club may be made to extend also in the body side, and constituting the supporter material 
for supporting the spur which contacts the recording surface side of a means to take out from equipment the guide rail 
and recorded material of the carrier which carries an Inkjet recording head and moves fiirfher again from same member 
It is going to attain said purpose. 
[0008] 

[Function] Since it was constituted so that the location of a recorded material might be regulated by said 2nd spur 
although the discharge roller deformed in contact with the spur and had an inclination in the shaft orientations of a 
discharge roller in the recording device of this invention of the above configurations, a small recording device without 
the need of spacing of a head and a recorded material not changing like change of the thickness of the paper to record, 
and changing carriage each time can be realized. 
[0009] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained concretely. Drawing 1 is 
the perspective view showing the recording device about the example of this invention. 

[0010] In this drawing, the head cartlidge 202 which the recording head 200 which constitutes a record means, and the 
ink tank 201 connected with the carrier 203 is carried. Fitting of the sliding is made possible to those shaft orientations 
at the leading screw 213 by which the end section by the side of the recording head 200 of this carrier 203 was attached 
in the chassis 1 free [ rotation ], the guide is arranged by the other end of a carrier 203 and this guide is inserted in the 
guide rail 2 formed on the chassis 1 for the shaft orientations of a leading screw 213, and parallel, enabling free sliding, 
and - while a carrier 203 is kept always constant [ the posture ] - rotation of a leading screw 213 - following -- tiie 
shaft orientations - a round trip ~ it has movable composition. 

[001 1] That is, the leading-screw gear 257 which fixed at the left end of the screw as shown in drawing, and the pinion 
gear 256 which fixed to the output shaft of the carrier motor 255 engage said leading screw 213, and the lead pin 209 
( drawing 8 ) attached in the carrier 203 is inserting it in ****** 268 ( drawing 7 ) spirally formed in the leading screw 
213 in the predetermined pitch. Therefore, if a leading screw 213 rotates with normal rotation of the carrier motor 255 
and an inversion drive, a carrier 203 will carry out both- way migration. The detail of a scan of a carrier 203 is 
mentioned later. 

[0012] 21 1 tells a printing signal to a recording head 200 from the below-mentioned electrical circuit by the flexible 
cable, is positioned on the pinch roller frame 1 1 by the flexible cable holder 16, and is held. 

[0013] By a recording head's 200 driving synchronizing with both-way migration of said carrier 203, and carrying out 
the regurgitation of the ink according to a record signal, party record is performed to a recorded material 3. That is, this 
recording head 200 is equipped with an energy generation means to generate the energy used in order to act on the 
Uquid in the energy operation section prepared in a detailed liquid delivery (orifice), a liquid route, and a part of this 
Uquid route, and this operation section and to carry out the regurgitation of the liquid. 

[0014] Irradiate electromagnetic waves, such as the record approach using the piezo-electric element etc. as an energy 
generation means to generate such energy, and laser, they are made to generate heat, and there is the record approach 
using an energy generation means to heat a liquid and to make a liquid breathe out with electric thermal-conversion 
objects, such as tiie record approach of making a liquid breathing out in the operation by this generation of heat, or a 
heater element which has an exoergic resistor, etc. 

[001 5] Since the recording head used for the Inkjet record approach of making a liquid breathing out with heat energy 
also in it can arrange the liquid delivery for breathing out the liquid for record and forming a drop to high density, it can 
record high resolution. The recording head which used the electric thermal-conversion object as an energy generation 
means also in it is easy also for miniaturization, and the advance of a technique and the improvement in dependability in 
the latest semi-conductor field can utilize the advantage of remarkable IC technique or a micro processing technique 
more than enough, and high-density-assembly-izing is easy for it, and it is advantageous from a manufacturing cost 
being cheap. 

[0016] Although a recorded material 3 is conveyed by the party with a conveyance means and next line record is 
performed if the scan of said carrier 203 performs party record, conveyance of this recorded material 3 is performed by 
the rotation pair of the pinch roller 8 which carries out a pressure welding to the conveyance roller 4 and ttiis, and the 
rotation pair with the spur 6 which contacts the discharge roller 7 and this. 

[0017] If the sectional view of the part which conveys a recorded material here is shown in drawin g 2 and this is 
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explained concretely, it will convey to a record location by carrying out the pressure welding of the recorded material 3 
with which a recording surface counters the delivery side of said recording head 200 to the conveyance roller 4 by the 
pinch roller 8, and rotating said conveyance roller 4 suitably by the paper feed motor 5 as required. And after record 
carries out the pressure welding of the recorded material 3 to the discharge roller 7 by the spur 6, and carries out 
discharge conveyance out of equipment by rotation of this discharge roller 7. 

[0018] 17 is the platen which served as the case of the ** ink absorber 18 here. Moreover, although 19 is not illustrated 
to drawing 1 , it protects that a recorded material 3 floats from the assumption conveyance path in which it is stuck on 
the pinch roller frame 1 1 with the pressure plate made with thin elastic bodies, such as a polyester sheet or stainless 
steel, and the conveyance roller 4 was connected to the spur 6. Moreover, since it is united from printer unit feeding 
opening, the duty which leads a recorded material from feed opening to the Records Department is achieved. By 
bending to the up side in a feed opening part still like illustration, insertion of a recorded material is attained more 
easily. Although the drive of said conveyance roller 4 and a delivery roller is performed by the paper feed motor 5, 
transfer of the driving force is performed by the speed reducing gear train 15. 

[0019] It is fixed and the location of the revolving shaft of the spur 6 in contact with the recording surface side of said 
recorded material 3 is not concemed with the thickness of a recorded material 3, but to the contact location of a spur 6 
and a recorded material 3 not changing, with the thickness of a recorded material 3, the discharge roller 7 deforms the 
discharge roller 7 in contact with the non-recording surface side of a recorded material 3, and it corresponds to change 
of the thickness of a recorded material 3. The discharge roller 7 consists of the rubber of thin meat, is formed in the 
shape of a cone, and, specifically, deforms in the direction of a path with a restoring force. Then, deformation according 
to the contact pressure to a spur 6 and the thickness of a recorded material 3 is performed. 
[0020] Now, tiie condition of having seen the discharge roller part from the eject direction at the time of adding 
amelioration fiirther here is shown in drawing 3 . The part which has fitted in to the shaft which supports a discharge 
roller is made for the discharge roller of this example to jump out of the both ends of the cone-like section first. In case a 
discharge roller is pressed fit in the shaft which supports a discharge roller by this, even if it puts into the sense of 
which, assembly nature improves that what is necessary is just to push the shank. 

[0021] First of all, since it deforms so that it may rotate focusing on the join of the cone section and a shank in case the 
pressxire welding of the discharge roller of this example is carried out to a spur, as shown in drawing and it becomes a 
Httle slanting as a cone side becomes high in that a cylinder side touches a spur, as recorded media show by the drawing 
middle point line, it floats, and becomes semantics. Then, a recorded material is maintained at a right location by adding 
a spur and using combining one discharge roller and two spurs. 

[0022] In this case, since the perimeter of a discharge roller will change with the location equivalent to a spur when it 
does so but so that it may become level in the condition of having deformed in contact with the spur, and what is 
necessary may be just to also make into the shape of a cone the part which hits a spur, and a feed per revolution will 
change for every discharge Laura with dispersion in a shaft-orientations location, it is not desirable. 
[0023] By adding one spur between the spurs which combine and counter so that the cylindrical shape-like section may 
become outside about two discharge rollers, as fiirthermore shown in drawing 4 , the same effectiveness as the case of 
drawing 3 is acquired by three spurs to two discharge rollers. Moreover, the same effectiveness is acquired by 
constituting the discharge roller 7 from a big ingredient of elastic deformation, for example, ingredients, such as porous 
sponge, very low resin of a degree of hardness, and rubber. Furthermore, the pressure welding of the discharge roller 7 
whole may be carried out to a spur 6 by means of a spring etc. Therefore, conveyance which could not be concemed 
with the thickness of a recorded material 3, but could maintain spacing of a recording head 200 and a recorded material 
3 at the specified quantity, and was stabilized can be performed. 14 is a paper sensor and detects the existence of a 
recorded material 3. 

[0024] Next, the press configuration of the pinch roller 8 which is the follower body of revolution which presses a 
recorded material 3 is explained to the discharge roller 4 which is drive body of revolution. In drawing 5 , the pinch 
roller 8 is fabricated by mold by one, and is supported by the edge of the pinch roller spring 9 which is a spring member 
bending there, and entering to it. Said pinch roller spring 9 is supported so that the pinch roller holder 10 may be used 
for the pinch roller frame 1 1 and it may move free [ rotation ] focusing on shank 9a of illustration. Moreover, the center 
has bent in the shape of U character, and shank 9a of the pinch roller spring 9 forms lever section 9b. 
[0025] By putting the release angle type 12 which can be slid on the pinch roller firame 1 1, operating this angle type, and 
pushing up the pinch roller spring 9, the configuration of an actuation means to change the thrust of the pinch roller 8 
with said pinch roller spring 9 makes shank 9a generate torsion, and forces a pinch roller 8 on the conveyance roller 4 
by that repulsive force. Moreover, thrust is canceled by making said torsion cancel. 

[0026] That is, if it is in the condition of d rawing 6 , lever section 9b is forced, torsion (elastic deformation) occurs in a 
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shank and a pinch roller 8 is forced on the conveyance roller 4 by cam section 12a prepared in the release angle type 12. 
On the other hand, since will be in the condition of draw ing s , the lever of a pinch roller 8 will fall since said cam 
section 12a falls, shank 9a will revert and said torsion will be solved if said release angle type 12 is slid in the direction 
of an arrow head of drawing 6 , the thrust of the pinch roller 8 to the conveyance roller 4 becomes small. 
[0027] Even if a pinch roller 8 is not completely isolated from the conveyance roller 4 by this, the recorded material 3 
which carried out the jam can be drawn out easily. In order to make said release angle type 12 slide to right and left, it is 
carried out by rotating a release lever 13. A release lever 13 is supported to revolve by tihe pinch roller frame, a lever 
and the opposite side have become a slot to the revolving shaft, and the Toride section of the release angle type 12 is 
contained there. Then, by rotating a release lever 13, the release angle type 12 carries out a parallel displacement. 
[0028] Drawing 7 is drawing having shown the leading-screw device for sending a carrier 203 to a recorded material 3. 
Only a required member is illustrated on a function. In the leading screw 213 make possible the checking and verifying 
of the sliding of to the carrier bearing A228 and the carrier bearing B229 which were prepared in the carrier 203, the 
right end of a leading screw 213 is combined with a chassis 1 pivotable through the adjustment spring 250. Moreover, a 
left end is combined with the recovery system plate 271 pivotable through bearing 25 1 . A carrier 203 engages with a 
guide rail 2 possible [ sliding ], and the guide section (not shown) prevents and shows rotation of a carrier 203 to it. 
****** 268 of two or more articles is formed in the leading screw 213, checking and verifying are carried out possible 
[ sliding of the lead pin 209 ] for [ of them ] to one articles, and a carrier 203 is driven in A parallel to the shaft 
orientations of a leading screw 213, and the direction of B. 

[0029] EhrawingS is the carrier bearing A228 section expanded sectional view of drawing 7 . The lead pin 209 makes 
possible the checking and verifying of the sliding of the spherical section to a leading screw 213 by an end's being the 
pin processed spherically and making possible the checking and verifying of the sliding of the hole formed in the shaft 
orientations and the perpendicular of a leading screw 213 on carrier 203 body between the carrier bearing A228 and the 
carrier bearing B229, and it is energized in the leading-screw 213 direction with the lead pin spring 210 prepared in 
carrier 203 body possible [ desorption ] from the other end. In order to prevent the blank from ****** 268 of the lead 
pin 209, the stopper 269 which regulates the operating range of the lead pin 209 is formed in the lead pin spring 210 
upper part of the lead pin 209 sliding direction. 

[0030] Drawin g 9 is a leading-screw edge enlarged drawing. Although the distance of the recording head 200 on a 
carrier 203 and a recorded material 3 is decided by distance from the recorded material 3 of the leading screw 213 
supporting a carrier 203, the first perpendicular slot 252 is formed in a chassis 1 to a recorded material 3 so that a 
location may be decided by the left end with the recovery system plate 271, a leading screw 213 may become parallel to 
a recorded material 3 on the basis of a left end and a leading screw 213 can adjust a right end. 
[003 1] Where the adjustment spring 250 is attached in a chassis 1 , it becomes parallel to a recorded material 3, and the 
second slot 253 which regulates actuation of the peipendicular direction to the recorded material 3 of leading-screw 213 
right end is formed in the adjustment spring 250. Leading-screw 213 right end is supported by the first slot 252 and 
second slot 253, it is migration (the drawing Nakaya mark direction) perpendicxilar to the recorded material 3 of the 
adjustment spring 250 with which the second slot 253 is formed, and a leading screw 213 is adjusted in parallel to a 
recorded material 3. Spring 250a for energizing leading-screw 213 right end to a left end side is also formed in the 
adjustment spring 250 by one. The adjustment spring 250 is fixed to a chassis 1 on a screw 254. 
[0032] Leading-screw 213 left end in which the clutch device in which the driving force of the carrier motor 255 is told 
to drawing 10 through a leading screw 213 at a recovery system is formed is shown. The carrier motor 255 is combined 
with the recovery system plate 271 . It gears with the leading-screw gear 257 which the pinion gear 256 ( drawing 1 ) is 
being fixed to the shaft of the carrier motor 255, and is being fixed to the leading screw 213, and by the forward inverse 
rotation of the carrier motor 255, forward inverse rotation of the leading screw 213 is carried out, and the lead pin 209 
which is in contact with ****** 268 of a leading screw 213 possible [ sliding ] moves a carrier 203 along with ****** 
268. The control gear 102 is included in the recovCTy system plate 271. 

[0033] The initial lock 258, a clutch plate 260, the clutch gear 259, and return spring 261 ** are arranged in leading- 
screw 213 left end. The initial lock 258 is being fixed to the leading screw 213. The checking and verifying of the shaft- 
orientations sliding of the clutch gear 259 are made possible to a leading screw 213, and a part enters inside the initial 
lock 258. That is, the projection 262 was formed [ the clutch gear 259 ] on the periphery in the unsymmetrical location 
at two places, and this projection 262 has fitted in that only shaft orientations can be operated to the crevice 263 formed 
with the phase same to the initial lock 258 as projection 262. There is a flange 267 in tfie leading-screw gear 257 side- 
edge side of the clutch gear 259, and trigger gear-tooth 259a for giving the rotation trigger to the control gear 102 is 
formed on the flange 267. 

[0034] The control gear 102 is in the location which gears with the clutch gear 259 on a leading screw 213, when the 
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gear is formed on the periphery and a leading screw 213 is included in the recovery system plate 271 . However, during 
record actuation, the part to which the control gear 102 was able to stab at a part of gear on a periphery has met the 
clutch gear 259, and the control gear 102 does not mesh witii the clutch gear 259. The gear cuts and side-face gear 102h 
of **** is fomied in the side face of the lacked part. This side-face gear 102h, by actuation mentioned later, it gears 
with trigger gear-tooth 259a of the clutch gear 259, and a rotation trigger is given to the control gear 102. 
[0035] The clutch plate 260 is inserted between the initial lock 258 and the clutch gear 259. Furthermore, the leading- 
screw gear 257 is being fixed to the leading screw 213. The retum spring 261 was located between the clutch gear 259 
and the leading-screw gear 257, and is always pushing the clutch gear 259 on the initial lock 258 side. On the periphery 
of the initial lock 258, the ** slip slot 264 of the same type as ** of a leading screw 213 is formed, and it is connected in 
** and the communication slot 265 to which it shows the lead pin 209. 

[0036] If forward rotation of the carrier motor 255 is carried out, a carrier 203 advances in the direction of arrow-head A 
of dr awin g 4 , and if inverse rotation is carried out, it will advance in the direction of arrow-head B. The HP sensor 270 
( drawing 1 ) is attached in the recovery system plate 271, a carrier 203 can be scanned by rotation of the carrier motor 
255, and the shield 230 ( drawing 1 ) formed in the carrier 203 can consider as the reference point of the recovery action 
mentioned [ which mentions later and record-operates ] later by detecting the point which passes HP sensor. 
[0037] Drawing 1 1 is drawing explaining actuation of the clutch device in which the driving force of the carrier motor 
255 is told to a recovery system. If inverse rotation of the carrier motor 255 is carried out from the condition of dr awin g 
1.1 a, the lead pin 209 to which the carrier 203 is moved will go into the slip slot 264 of the initial lock 258 via the 
communication slot 265 from ****** 268 of a leading screw 213. 

[0038] At this time, it is the carrier bearing A like drawing 1 1 b. In a clutch plate 260, push and a clutch plate 260 push 
the clutch gear 259, and 228 edges are pushed to the location which gears with the control gear 102. At this time, the 
gear gear tooth by the side of the control gear 102 corresponding to the gearing section of the clutch gear 259 is tumed 
off and lacked, and it does not tum around the control gear 102. 

[0039] Furthermore, if inverse rotation of the carrier motor 255 is carried out, trigger gear-tooth 259a of the clutch gear 
259 gears with side-face gear 102h of the control gear 102 like drawing 12 , the control gear 102 will be rotated and 
control gear 102 tooth part will gear with the clutch gear 259. 

[0040] When the flange 267 is formed in the clutch gear 259 and the clutch gear 259 and the control gear 102 meshed, 
the flange 267 of the clutch gear 259 starts the side face of the control gear 102, and continues gearing with the control 
gear 102, Furthermore, recovery action will be started if inverse rotation of the carrier motor 255 is carried out. 
[0041] When forward rotation of the carrier motor 255 is carried out after recovery action termination and it returns to 
the engagement starting position of the control gear 102 and the clutch gear 259, the charge of the flange 267 of the 
control gear 102 and the clutch gear 259 is going to separate, and the clutch gear 259 tends to retum to the original 
location by energization of the retum spring 261. Carrier bearing A of the carrier 203 with which the clutch plate 260 
which is carrying out checking and verifying to the clutch gear 259 was pushed similarly and with which it is in contact 
with the clutch plate 260 The 228 sections are pushed similarly. 

[0042] If forward rotation is furthermore carried out, the lead pin 209 which guides a carrier 203 will be extruded via 
the communication slot 265 from the slip-on 258 rounds of initial locks slot 264 to the ****** 268 side of a leading 
screw 213. Namely, a carrier 203 will be in the condition which can be scanned by rotation of the carrier motor 255. 
[0043] Drawing 13 is the perspective view showing the recovery device of the recording device about the example of 
this invention. The cap 101 which carries out capping of the delivery side of a recording head 200 in this drawing. Make 
the interior into negative pressure and ink is attracted through cap 101 from a delivery side. With the pump unit 150 sent 
out to a ** ink absorber, said cap 101 is further moved to a delivery side approximately. And driving force is transmitted 
to said pump unit 1 50, and the well-known cam for operating the wiping device which wipes off the ink which adhered 
to the delivery side further, and the control gear 102 of the driving mechanism section which consists of a gearing 
device are constituted. And the rotation driving force of the carrier motor 255 is told to said control gear 102 through the 
above-mentioned clutch gear 259. 

[0044] Next, the configuration which a recovery means drives by rotation of said control gear 102 is explained. The 
control gear 102 is equipped with cam 102a for cap closing motion, and the cam for wiping actuation (un-illustrating). 
And as shown in drawing 13 and drawing 14 , when it has geared with the stroke gear 1 03 which carries out both-way 
migration of the below-mentioned plunger 115 and the control gear 102 rotates, the stroke gear 103 rotates this control 
gear 102, and a plunger 115 reciprocates. 

[0045] Moreover, in drawing 13 , 104 is a blade, carries out wiping of the ink delivery side of a recording head 200, and 
cleans an ink delivery side. This blade 104 is made of rubber, such as HNBR and urethane, and it inserts and it is 
attached so that an end may be made to slide to blade attachment slot 105a of the blade slider 105. In addition, as shown 
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in drawing 12 , as for blade attachment slot 105a, acute angle tip [ for blade omission prevention ] projection 105b is 
provided in a part of blade protrusion direction. For this reason, even when the force which is going to draw out a blade 
104 is added into wiping, are interfered by this projection 105b and it is not drawn out. 

[0046] Since through hole 105c is prepared so that it may become movable in accordance with the slide shaft 106 
parallel to the delivery side of a recording head, and the blade slider 105 reciprocates in accordance with this sUde shaft 
106, a blade 104 always has the fixed amount of invasion to the delivery side of a recording head 200 in every location 
of a delivery side, and it carries out wiping of the delivery side to homogeneity. 

[0047] The reciprocating motion of said blade slider 105 is performed by the blade link 107, and when projection 107a 
of the blade link 107 pushes wall 105a of the blade slider 105, it reciprocates, the cam for wiping actuation (un- 
illustrating) by which the blade link 107 was formed in the control gear 102 - the motion - control - now, it is. 
[0048] When wiping of the delivery side of a recording head 200 is carried out by movement of said blade slider 105, 
the ink adhering to a blade 104 is imprinted by the blade cleaner 108, and a blade 104 is maintained by the always pure 
condition. That is, by wiping actuation, the blade 104 which has moved in the direction of arrow-head A of drawing 13 
touches this blade cleaner 108 similarly, after finishing wiping all delivery sides. The ink on a blade 104 is absorbed by 
the blade cleaner 108 in that case. 

[0049] When the blade 104 is always touching the blade cleaner 108, a blade 104 deforms and it becomes impossible in 
addition, to demonstrate the original engine performance by the creep of rubber. Then, after a blade 104 contacts the 
blade cleaner 108, it is made to move to hard flow, and he separates a blade 104 from the blade cleaner 108, and is 
trying for extemal force not to join a blade 104 with the direction of drawing Nakaya mark A by the cam for wiping 
actuation of the control gear 102. 

[0050] Furthermore, if it is controlled while the blade link 107 always follows both normal rotation of the carrier motor 
255 and an inversion at the cam for wiping actuation of the control gear 102, the movement toward the blade link 107 
will be uniquely decided by the angle of rotation of the control gear 102. That is, the location of a blade 104 will be 
controlled only by the include angle of the control gear 102. In this case, if wiping actuation is carried out by the 
inversion of the carrier motor 255 when it goes into a recovery means, also in case it slips out of a recovery means, 
wiping actuation will be performed by normal rotation of the carrier motor 255 next. Therefore, wiping of the delivery 
side will be carried out by both sides of a blade 104. However, since both sides are made when cutting the tip, a blade 
104 can do wiping only on one side, but if wiping is performed in respect of being contrary to the field which can be 
used for wiping, it will essentially become poor printing. 

[005 1] So, in this example, as it is the following, this problem is solved. When an inclination is established in some 
shields 230 as first shown in drawing 1 , and a carrier 203 goes into a recovery means, a shield 230 rotates the blade 
stopper 109 in the direction of arrow-head B of drawing 13 . A series of subsequent actuation is explained using 
drawing 16 . When the lead pin 209 of a carrier 203 goes into the slip slot 264 completely, the blade stopper 109 rotates 
and stops to the location of drawin g 16 (a). 

[0052] Next, the control gear 102 begins rotation and the blade link 107 begins to rotate in the direction of C in drawing 
like drawing 16 (b) in connection with it as mentioned above. If the blade link 107 rotates to the location of drawing 16 
(c) and rotation is continued further, spring credit section 107b of the blade link 107 will begin to rotate the blade 
stopper 109 in the direction of arrow-head D. 

[0053] Furthermore, if the blade link 107 rotates to drawing 16 (d), the blade stopper 109 will separate fi-om spring 
credit section 107b of the blade link 107, and will rotate in the direction of drawing Nakaya mark E. However, since the 
rotation is stopped by the shield 230, it rotates to the location of drawing 16 (e), and the blade stopper 109 stops. 
[0054] The carrier motor 255 rotates normally after that, and even if the blade link 107 separates firom the cam for 
wiping of the control gear 102 and rotates in the direction of drawing Nakaya mark F by tfie pull strength of the blade 
spring 1 10, as shown in drawing 16 (e), the rotation is stopped by the blade stopper 109. 

[0055] Since constraint by the blade stopper 109 is lost like drawing 16 (f) when a carrier 203 finally slips out of a 
recovery means completely, the blade link 107 rotates, and with the arrow head A of drawing 13 , to the hard flow best 
point, a blade 104 is attained and stands by. Thus, the wiping locus of a blade 104 is changed and it is made not to 
perform wiping in respect of the reverse of a blade 104 by the case where it comes out with the case where a carrier 203 
goes into a recovery means. 

[0056] Moreover, 1 1 1 is a carrier stopper, and it is prepared in order to prevent a carrier 203 falling out to a record 
location by fall and vibration, and coming out. The carrier stopper 1 1 1 has always given turning effort in the direction of 
arrow-head G of drawing 13 with the carrier hook spring 1 12, and has shunted the carrier hook 23 1 by projection 102c 
of the control gear 1 02 during record. 

[0057] Here, if the actuation is explained, the lead pin 209 of a carrier 203 will go into slip slot 264 location, and if the 
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control gear 102 begins rotation, projection 102c of the control gear 102 separates from the carrier stopper 1 1 1, and the 
carrier stopper 1 1 1 will rotate in tiie direction of arrow-head G of drawing 13 , and will be caught in the carrier hook 
23 1 . Therefore, in the state of the standby which is not recording, the carrier stopper 1 1 1 is caught in the carrier hook 
23 1 , and has prevented that a carrier 203 falls out and comes out to a record location. 

[0058] Furthermore, the duty of the omission stop from the shaft of the control gear 102 is also making this carrier 
stopper 1 1 1 like a ring E. 

[0059] Next, the pump unit 1 50 has composition of a plunger pump as shown in drawing 14 . In drawing 14 , 1 1 3 is a 
cylinder, has cylinder-like cylinder part 11 3a and the section (un-illustrating) which guides the plunger 115 mentioned 
later, and forms notching **** and ink passage in shaft orientations for the part. 1 13b is formed so that the cap lever 
seal later mentioned by the cap pivot block may insert. Moreover, 1 13c is ink suction opening and is carrying out 
opening to the position. It is formed in one with ** ink tubing, and 1 13d of points is inserted in the ** ink absorber. 
Moreover, 1 13e will perform the switching action which a cylinder 113 rotates, and cap 101 sticks and isolates to the 
delivery side of a recording head 200, if parallel-pin 1 13e is pushed by the parallel pin for cap closing motion by cam 
102a for cap closing motion of the control gear 102. 

[0060] The relation of cam 102a for cap closing motion of the control gear 102 and a cap switching action is explamed 
here using drawin g 17 . Change sheet 102d is attached in cam 102for cap closing motion a, and it is possible for a cap 
switching action to change the motion by normal rotation of the carrier motor 255 and inversion by ttiis. In this example, 
in order to carry out the reserve regurgitation into cap 101 so that it may mention later, before a carrier 203 goes into a 
recovery means and carries out capping of the ink which collected in the cap 101 during record, it is necessary to attract 
the ink in cap 101 in a cylinder 113 once. 

[0061] Then, when the control gear 102 begins to rotate by the inversion of the carrier motor 255, parallel-pin 1 13e 
inserted in the cylinder 113 passes along cam 102e page first. It is in the condition that the cap 101 is opening the cam 
near the core of the control gear 102 by a diagram. Therefore, suction is possible while the cap 101 had opened in this 
case (this suction is called empty suction.). 

[0062] Next, when the control gear 102 finishes rotating, suction actuation is ended and normal rotation is begun, 
shortly, parallel-pin 1 13e will pass along a cam 102f page, and the control gear 102 will close [ cap 101 ] it for the first 
time from rotation initiation. Usually, it is standing by in the state of this cap close. In beginning record after that, the 
carrier motor 255 rotates normally and rotates the control gear 102 in the direction of drawing Nakaya mark H. 
[0063] However, in beginning suction, it reverses and the carrier motor 255 rotates the control gear 102 to hard flow 
with an arrow head H. In this case, since parallel-pin 1 13e passes along a cam 102f page, suction of having closed the 
original cap 101 can be performed. Thus, by preparing change sheet 102d, two suction actuation, suction original by one 
control gear and empty suction, is realized. 

[0064] Moreover, parallel-pin 1 13e has entered into 102g of notching prepared in the cam side during record, and he is 
trying for the control gear 102 not to rotate by the fiictional force by the force of the cap spring 1 14. If the control gear 
102 rotates during record, when inaccurate, recovery action will begin and normal record becomes impossible. 
[0065] Motion-axes 1 15a, piston receptacle 1 15b, piston presser-foot 1 15c, and 1 15d of pump seal presser feet are 
formed, slot 1 15e used as ink passage follows said motion-axes 1 15a, and the plunger 1 15 is formed. The part is 
inserting this slot in the guide section (un-illustrating) of the above-mentioned cylinder 113, and it has stopped rotation 
of a plunger 1 15. 1 15f of lead slots which control the reciprocating motion of a plimger 1 15 is formed in motion-axes 
1 1 5a, and height 1 03a formed in the inside of the stroke gear 1 03 is inserted in tins lead slot 1 1 5b. For this reason, if the 
stroke gear 103 is rotated to an one direction by the inversion drive of the carrier motor 255, a plunger 115 will stroke in 
the direction of arrow-head I of drawing 14 , and if the stroke gear 103 is rotated in the other directions by the normal 
rotation drive of the carrier motor 255, a plunger 1 15 will stroke in the direction of arrow-head J of drawing 14 . 
[0066] The piston 1 16 which consisted of rubber material, such as NBR, is attached in said plunger 1 15. the outer 
diameter of this piston 1 16 - the bore of said cylinder 1 13 - the specified quantity - it is constituted greatly, and when 
inserted in said cylinder 1 13, it compresses moderately. If negative pressure will be generated and the ** ink in a 
recording head 200 will be attracted, if a plunger 1 15 strokes in the direction of arrow-head I of drawin g 14 by this, and 
it strokes in the direction of arrow-head J, said attracted ** ink will be discharged from 1 13d of ** ink tubing to a ** ink 
absorber. 

[0067] The pump seal 1 17 is attached in said plunger 1 15. It is possible for that bore to be small set up a little from the 
outer diameter of a plxmger 115, and to push tfie inside of a cylinder 1 13 on 1 15d of pump seal presser feet and piston 
receptacle 1 15b of a plunger 115, and to reciprocate so that this pump seal 117 may consist of rubber material, such as 
silicon and NBR, and said plunger 115 and predetermined contact pressure may be obtained. In addition, lubrication 
paint may be performed to a front face and tiie sliding force with a cylinder 113 and a plimger 1 1 5 may be reduced. 
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Moreover, rubber with self-lubricity may be used in order to abolish the grease in a cylinder. 
[0068] Moreover, in drawin g 14 , 1 18 is a cap lever, an ink guide (un-illustrating) energizes on the cap lever seal 1 19, 
revolying-shaft 1 1 8a of another side is attached in 1 13f of holes of a cylinder 113 by the snap fitting, and rotation of it is 
attained. The ink guide of the aforementioned cap lever 1 18 is pressed fit, and the cap lever seal 1 19 is further pressed 
fit in cap pivot-block 1 13b of a cylinder 113. 

[0069] Cross sections are elastic members, such as annular conclusion-like chlorinated butyl rubber, and the cap 101 is 
attached in cap attachment section 1 1 8b of said cap lever 1 18. As shown in drawing 18 , this means of attachment are 
what used the elasticity of rubber effectively, and extend and equip with a ring attachment section 1 18b of the cap lever 
which is carrying out tiie configuration where the inclination of conclusion of cap 101 was imitated. The cap 101 with 
which it equipped once can be taken no longer by anticipated use. 

[0070] 120 is a reserve regurgitation pad, it is made of the high-polymer absorbent like the above-mentioned blade 
cleaner 108, and the above-mentioned cap lever 1 1 8 is equipped with it. In order that this reserve regurgitation pad may 
prevent ink desiccation of a delivery side, while recording, the usual record activity is for absorbing the ink of the 
reserve regurgitation which makes ink breathe out independently. 121 is a pump absorber and is the absorber of the 
macromolecule which is making the duty which imprints the ** ink in a cylinder to a ** ink absorber certainly. 
[0071] Here, the timing chart of the recovery means by the rotation driving force of the carrier motor 255 is shown to 
drawing 19 . The carrier 203 went into the recovery means, trigger gear-tooth 259a of the clutch gear 259 geared with 
the control gear 102, and this drawing has described the time of the control gear 102 starting rotation as zero pulse of the 
carrier motor 255. 

[0072] In this example, when the carrier motor 255 rotates 240 steps (five rotations) normally and is reversed, all 
recovery action is performed and the clutch gear 259, the control gear 102, and the stroke gear 103 begin to rotate to 
rotation of the carrier motor 255 and coincidence. Beginning migration to rotation of the carrier motor 255 and 
coincidence, as for a plunger 1 1 5, since the reciprocating motion is controlled by the stroke gear 103, the reciprocating 
motion serves as rotation of the carrier motor 255 and correspondence of - pair -. A motion of a blade 104 changes the 
path in part by normal rotation of the carrier motor 255 and inversion as mentioned above. 

[0073] Moreover, as mentioned above, by change sheet 102d, when recovery action begins by the inversion fi-om zero 
pulse of the carrier motor 255 so that empty suction can be performed, a plunger 115 moves cap 101, with the cap 101 
opened. 

[0074] Drawing 20 is the typical perspective view showing the head cartlidge section and the carrier part of a recording 
apparatus about the example of this invention. The recording head which 200 makes breathe out ink with an electrical 
signal in this drawing. The ink tank which 201 contains ink and is supplied to a recording head 200, The carrier formed 
in the body of a recording device with which 203 holds and scans a recording head 200 and the ink tank 201, The head 
lever on which 204 performs maintenance and discharge of a recording head, the ink tank lever on which 205 detaches 
and attaches the ink tank 201 , a head holder spring for 207 to fix the recording head 200 to the carrier 203, and the tank 
case where 208 holds the ink tank 201 - it comes out, and it is and the head cardidge section and the carrier part of a 
recording apparatus are constituted by these each part. 

[0075] E)rawing 21 is the typical perspective view having shown the recording head 200 and the ink tank 201 of a 
recording device about the example of this invention. The feed holes-ed [ ink ] to which 220 becomes the path which 
supplies ink to a recording head firom the ink tank 201 in this drawing, The ink feed holes by which 221 supplies ink to 
a recording head 200 fi:om the ink tank 201 , A joint pawl for 222 to guide and hold both, when unifying a recording 
head 200 and the ink tank 201, the ink tank guide slot for holding the ink tank 201, when the joint pawl guide slot where 
223 engages with the joint pawl 222, and 224 detach and attach flie ink tank 201 and a recording head 200 - it comes 
out, and it is and a head cartlidge 202 is constituted by these each part. 

[0076] The substrate with which the drive circuit for driving two or more electric thermal-conversion components and 
this which generate the heat energy used in order that a recording head 200 may carry out the regurgitation of the ink 
was formed, On this substrate, the laminating of the top plate for constituting the delivery corresponding to each of two 
or more above-mentioned electric thermal-conversion components and a liquid route, and the common liquid room that 
is further open for free passage to each liquid route is carried out, and the electric contact for giving a signal further to 
said drive circuit from tiie body of a recording device is estabUshed. The sensor for detecting the condition of a head 
from the body of a recording device can also be arranged in a recording head 200. Furthermore, specifically The ink 
residue detection sensor which detects this when supply of the temperature detection sensor for detecting the 
temperature near [ said ] the electric thermal-conversion component and ink is lost and ink disappears from the above- 
mentioned conmion liquid interior of a room. Or when using it, exchanging the object with which the class of ink in a 
head cartlidge and the class of head are different, it is the head class distinction sensor which specifies the class of head 
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cartlidge. The signal from these sensors can be judged by the body of a recording device, the signal impressed to an 
electric thermal-conversion component in the first half can be controlled, and a printing condition can be made the 
optimal. And it is carried in a recording device so that the delivery side which arranged the delivery of the recording 
head constituted by doing in this way may counter a record medium. 

[0077] In order to compensate the ink consumed by record, holding ink, the closure of the ink tank 201 is suitably 
carried out by the closure means which is a tank for supplying ink to a recording head 200, and is not illustrated so that 
ink may not leak from the ink feed holes 221, when it exists with ink tank 201 simple substance. It is wide opened with 
that this closure means is automatic when it imites with a recording head 200, or hand control, and ink passage is 
formed. A closure means is realizable by the device which presses for example, the metal ball to the rubber stopper by 
means of a spring. Moreover, you may have a device which introduces atmospheric air from the exterior according to 
the ink volume which decreases by consumption of ink. Furthermore, by having in the interior the device which keeps 
small the pressure of the ink supplied to a recording head to negative pressure, printing grace can be raised and ink 
leakage can also be prevented. 

[0078] In this example, it has the flexible bag which is not illustrated to the ink tank 201 interior, and ink is stored into 
it, and it is constituted so that it may be connected with the mk feed holes 221 . Although the remaining space in the ink 
tank 201 is filled with air, pnexmiatic pressure is adjusted by the pressure regulating valve which is not illustrated in 
record operating state, and the negative pressure condition of the predetermined range is still more specifically 
generated and held. 

[0079] Although a recording head 200 and the ink tank 201 are used on the recording device under record actuation in 
the state of the unified head cartlidge 202, how to unify both next is explained. Fxmdamentally, since a recording head 
200 and the ink tank 201 are unified by combining the feed holes 220-ed [ ink ] and the ink feed holes 221 , this part has 
the form where invasion of the gas to leakage or ink passage of ink is prevented. As this example is shown in drawing 
21 , the method using the pipe of the rigid body and the plug of an elastic body is taken. That is, the feed holes 220-ed 
[ ink ] are fabricated by the mold member by tubed, and the ink feed holes 221 which counter this are the members 
which the cylindrical bore cast by rubber material opened. The outer diameter of the feed holes 220-ed [ ink ] is slightly 
made greatly rather than the bore of the ink feed holes 221. Then, if the feed holes 220-ed [ ink ] are pressed fit in the 
ink feed holes 221, deforming into radial slightly, it will stick to the feed holes 220-ed [ ink ], and the ink feed holes 221 
will be united with them. 

[0080] in addition, the seal member made of rubber which may carry out a seal in the combination of the pipe of mold, 
and the hole of mold using the elasticity by very small deformation of mold, or is not opening a hole, for example since 
what is necessary is not to limit a bond part to the combination of the rigid body and an elastic body, but just to have a 
seal function and injection - you may constitute from a needlehke pipe. 

[0081] In unification of a recording head 200 and the ink tank 201, although at least association of the above-mentioned 
feed holes 220-ed [ ink ] and the ink feed holes 221 is good one, when [ it is made not separate simply ] the external 
force which is not expected at the time of the handling of a head cartlidge 202 is added, and sake or unifying, in this 
example, association is made firmer by the joint pawl 222 and the joint pawl guide slot 223 so that it may become the 
guide which can be unified easily. That is, it is fabricated by mold by the feed holes 220-ed [ ink ] and one, while the 
projection is prepared at the tip and the joint pawl 222 which can deform elastically transforms only the part of the 
height of this projection elastically, it engages with the joint pawl guide slot 223, and when the projection of the joint 
pawl 222 reaches the part to which the slot prepared in the inner part of the joint pawl guide slot 223 became deep, 
engagement completes. 

[0082] Furthermore, the joint pawl 222 also has a role of a guide so that the feed holes 220-ed [ ink ] and the ink feed 
holes 221 may be easily aligned at the time of association of a recording head 200 and the ink tank 201. That is, the joint 
pawl 222 is long rather than the feed holes 220-ed [ ink ], and before the feed holes 220-ed [ ink ] touch the ink feed 
holes 221, the joint pawl 222 contacts the ink tank 201. The tip of the joint pawl 222 is cut off aslant, and a slanting part 
serves as a guide of the direction of drawing 18 arrow-head a, engages with a joint pawl guide slot easily, and sells it to 
it here. Moreover, the projection prepared at the tip of the joint pawl 222 is also cut off aslant, it became the guide of the 
direction of drawing 21 arrow-head b, and easy engagement is helped. In addition, although the joint pawl was formed 
in the recording head side in this example, it is not restrained by this but can also prepare in both the ink tank 201 side 
or a recording head 200 and the ink tank 201 . 

[0083] Next, how to connect a recording head 200 to a carrier 203 mechanically and electrically is explained. The 
typical perspective view having shown installation sequence for the sectional view seen from [ which shows the 
connection part of the recording head 200 to a carrier 203 to drawin g 22 ] drawing 20 a in drawin g 23 is shown. 
[0084] It engages with the hole which 225 was fixed to the carrier 203 in tiiis drawing, and was established in the 
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recording head 200. The drawin g 23 arrow head a The gage pin which positions the direction of arrow-head b, and 226 
are fixed to a carrier 203. The stopper which catches the recording head 200 forced in the direction of drawing 22 a, A 
flexible cable for 21 1 to connect electrically the body of a recording apparatus, and a recording head 200, Locating hole 
a by which 21 la was prepared in the flexible cable 211, Locating hole b by which 211b was prepared in the flexible 
cable 211, The flexible cable pad which 212 is inserted between the flexible cable 21 1 and a carrier 203, and supports 
the flexible cable 21 1 elastically, Locating hole a by which 212a was prepared in the flexible cable pad 212, Locating 
hole b by which 212b was prepared in the flexible cable pad 212, The ink barrier from which 212c protects invasion of 
the ink to the contact section, the head contact section which 227 was prepared in the recording head 200 and was 
electrically connected with the heater section in a recording head 200, the stopper contact location where, as for locating 
hole a by which 227a was prepared in the head contact section 227, locating hole b by which 227b was prepared in the 
head contact section 227, and 227c, the end face of a stopper 226 hits - it comes out. 

[0085] The recording head 200 is forced in the direction of a through the lever which is not illustrated from the head 
holder spring 207, and it is decided by the engagement to the hole and gage pin 225 which were prepared in the 
recording head 200, and interference with a stopper 226 that the location will be a meaning. Thus, a recording head 200 
and a carrier 203 are connected mechanically. 

[0086] Moreover, two or more electric contacts are prepared in the location which faces the end face of the head contact 
section 227 prepared in the recording head 200, and the flexible cable 211, and a recording head 200 is electrically 
connected with the body of a recording device by pressing these with a predetermined pressure. In this case, since it is 
necessary to carry out the pressure welding of two or more electric contacts at once, in order to carry out the pressure 
welding of these to homogeneity, the flexible cable pad 212 made with the spring material is put into the press section. 
The quality of the material of the flexible cable pad 212 uses silicone rubber etc., has two or more projections in the 
location corresponding to the above-mentioned electric contact, and it constitutes them so that the stress of press may 
concentrate on a contact. Furthermore, the above-mentioned electric contact prepared in the flexible cable 211 may be 
constituted in the shape of a projection, in order to centralize the stress at the time of being pressed further and to make 
connection a positive thing. 

[0087] Moreover, when pressed, since it is constituted so that the reaction force to generate may become small far from 
the force of the head holder spring 207 in which the recording head 200 is suppressed, the location of a recording head 
200 does not shift according to the reaction force from the flexible cable pad 212. 

[0088] Moreover, although it needs to be mutually positioned correctly in order for a carrier 203, the flexible cable pad 
212, the flexible cable 21 1, the head contact section 227, and a head cartlidge 203 to acquire positive electrical 
installation and good record grace, for the reason, it constitutes as follows. 

[0089] That is, gage pin 225 of one of the two fitted in on the basis of two gage pins 225 of a carrier 203 common to 
locating hole a212a and locating hole a21 la and locating hole a227a, and another gage pin 225 fitted in common to 
locating hole b212b and locating hole b21 lb and locating hole b227b, and the location of the direction of drawing 23 a 
and the direction of drawing 23 b is determined. Furthermore, the location of the direction of drawing 23 c of a 
recording head 200 can also be correctly determined by pressing from drawing 22 a until the end face of a stopper 226 
contacts stopper contact location 227c of the head contact section 227. 

[0090] Furthermore, since it may connect too hastily electrically if ink invades by a certain cause between the electric 
contact surfaces, i.e., the flexible cable 21 1 and the head contact section 227, it is necessary to prevent this. Therefore, 
in this example, some flexible cable pads 212 were made mto the letter of a projection, it was referred to as ink barrier 
212c, and invasion of the ink which came out from the delivery of a head 200 as pressed to the end face of a recording 
head 200 is prevented. 

[0091] In addition, although the electric or mechanical bond part was prepared in the recording head side in this 
example, it is not restrained by this but is made to prepare in both by the side of the ink tank 201 or a recording head 
200, and the ink tank 201, or the electrical coupling section and a mechanical bond part are divided into either, and you 
may make it prepare in it. 

[0092] Next, the approach in the case where how [ handling / a / a recording head 200 and the mk tank 201 / 201 ], i.e., 
the ink tank whose ink was lost, is exchanged for the new ink tank 201 , and the case of exchanging the recording head 
200 which became use impossible according to a certain cause is explained. 

[0093] As the 1st gestalt, immobilization of a recording head 200 and a carrier 203 is canceled, and it takes out in the 
condition [ having unified the recording head 200 and the ink tank 201 from the carrier 203 ], and a recording head 200 
and the ink tank 201 are separated in the condition (it is hereafter called an off carrier condition) of having separated 
from the carrier 203, or there is an approach which has imified enough and is carried out. 

[0094] The typical perspective view in the case of taking out making a recording head 200 and the ink tank 201 into one 
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or^ in the head lever 204 has canceled the thrust to 

the recording head 200 by rotating me nc „ .^th the ink tank guide slot 

20 . and causing to such a lofioa ^^^^ P~i«^°^f f ^"^L^f st<LlS^^ also 

Sie force since the P-* -^^t^S in^ ^^^^ T''""' ^'T^t machine ****** of the automatic 

have effectiveness, such as an in^"^^^;^"^ hysical relationship over ink jet machme o 
[0103] Drawmg 28 is drawing ^^^"^^^^^^ the automatic feeding section and is being fixed by me p y 
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invention. Drawing 29 is [ a top view and drawin g 3 1 of an appearance perspective view and drawing 30 ] sectional 
views. Here, 301 is the Maine holder, supports all the components of the automatic feeding section, and is fixing the 
automatic feeding section to said Inkjet recording device further. 

[0105] It separates one recorded material at a time, and it is a separation roller for sending into the feed section of an ink 
jet recording apparatus, the 303 separation gear and the 304 separation ratchet are being fixed by rotation, and 302 is 
supported firee [ rotation ] focusing on off-axis for 305 minutes. The separation shaft 305 is being fixed to the separation 
holder 306, and the separation holder 306 is held fi-ee [ rotation ] to the Maine holder 301 by the Maine holder shaft 307. 

308 is a separation spring, is between heights 306a of the separation holder 306, and the Maine holder 301, rotates the 
separation holder 306 in the direction of clockwise in drawing 31 , and is pressing the separation roller 302 to the 
separation putt 316. The thrust by the separation spring 308 is set up between 10-50gf(s) in this example. In the 
following explanation, it is temporarily referred to as 10g£(s). 

[0106] 309 is a reserve roller for sending the loaded recorded material into the separation roller 302, and it is fixed to the 
reserve roller shaft 311, and it is supported by the reserve roller holder 3 1 0 firee [ rotation ] with reserve roller gear 311a 
fixed to the reserve roller shaft 311. The reserve roller holder 3 1 0 is held so fi-ee [ rotation ] by the Maine holder shaft 
307 at the Maine holder 301 . The reserve roller 309 is driven with the same peripheral speed as the separation roller 302 
by the idler gear 312. 

[0107] 313 is a reserve roller spring, like said separation holder 306, is rotating the reserve roller holder 310 in the 
direction of clockwise in dr aw ing 31 , and is pressing the reserve roller 309 to the form holder 317 side. Although an 
upper limit does not have constraint so much since, as for the thrust by the reserve roller spring 3 13, the reserve roller 

309 should just send a recorded material 3 certainly, in this example, the good result is obtained by 20 or more gves. In 
the following explanation, it is temporarily referred to as 50gf(s). 

[0108] 3 14 is a ****** arm, rotates the separation holder 306 clockwise in drawing 28 through heights 306a of the 
separation holder 306 with the ****** arm spring 315 focusing on the Maine holder shaft 307, and is pressing the 
separation roller 302 to the separation putt 3 16. Although it had to be carefiilly determined since the thrust of the 
separation roller 302 by the ****** arm spring 315 influenced separability ability, at this example, the good result was 
obtained by 20 or more gves. In the following explanation, it is temporarily referred to as 100gf(s). 
[0109] In drawing 31 , separation putt for 316 to carry out separation maintenance of the loaded recorded material and 
3 1 7 are the form holders for carrying out loading maintenance of the recorded material. 3 1 8 is a cam shaft and a rotation 
drive is carried out through a reduction gear 324 and gear 3 1 8a fi-om the automatic feeding motor 323. Switch cam 3 1 8b 
for making feed initial sensor 320a on-ofif [ a cam shaft 318/ said gear 3 1 8a and * * ] through the switch arm 3 1 9, Make 
the reserve roller holder 3 1 0 go up and down with regards to gear 3 1 8c for telling rotation of a cam shaft 3 1 8 to the 
separation roller 302, and claw part 3 10a prepared in the reserve roller holder 310. ****** cam 3 18e which makes 
reserve roller holder cam 3 1 8d and the ****** arm 3 14 go up and down is prepared in one. 
[0110] The drive gear 321 and the clutch disc 322 are formed by one, are held fi-ee [ rotation and **** ] to the 
separation shaft 305, and are pressed by the clutch spring 326 at the separation ratchet 304 side. Moreover, trapezoid 
cam 306b is formed in the drive gear 321 in one also at trapezoid cam 321a and the separation holder 306, the drive gear 
321 and a clutch disc 322 move to the shaft orientations of the separation shaft 305 by rotation of the drive gear 321, 
interlocking of a clutch disc 322 and the separation ratchet 304 is controlled, and transfer on the separation roller 302 of 
the drive fi-om the automatic feeding motor 323 is controlled. Moreover, the gear ratio of gear 318c prepared in the cam 
shaft 318 and the drive gear 321 is 1:1, and the rotation phase of a cam shaft 318 and the drive gear 321 is in agreement. 

[01 1 1] It is held fi*ee [ rotation ] to the Maine holder 301, and the end of a release lever 325 is canying out the cam 
configuration, and a release lever 325 can perform on-oflf of feed change sensor 320b to **, if the sq)aration holder 306 
can be gone up and down by engaging with the end of the separation shaft 305. 

[0112] To the separation shaft 305 of the separation roller 302 and the reserve roller 309, retum and 328 are the center 
lines of a right angle, and are in agreement with drawing 28 in the travelling direction of a recorded material 3. Left 
guide 317a is prepared in the form holder 317, and guides the left end side of a recorded material 3 to a record location 
in a fixed location. Setting immobilization of the distance L of a center line 328 and left guide 317a is carried out 1/2 or 
less [ of the minimimi width of the recorded material 3 used for this ink jet recording device ]. In this example, the 
minimum recorded material 3 was made into the lengthwise direction of a postcard, and it is set as 45nmi to width of 
face of 100mm of a recorded material 3. 

[0113] The detailed explanation relevant to actuation of the device section of the automatic feeding section which 
consists of the above configuration is described below. Draw ing 32 , drawing 33 , and drawin g 34 are the explanatory 
views of the actuation concerning one example of the automatic feeding section which applied this invention. Drawing 
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32 anH drawing 33 explain a change of operation with time, and drawing 34 explains actuation of a release device. 
[0114] In drawin g 32 , (1) shows the condition before being loaded with a recorded material. 

(A) Since the clutch disc 322 and the separation ratchet 304 are separated with trapezoid cam 321a and trapezoid cam 
306b, the separation roller 302 is separated from the driving source. 

(B) Since the ****** arm 314 and ****** cam 318e have not contacted, the pressure of the ****** arm spring 315 has 
pushed the separation roller 302 against the separation putt 316 through the ****** arm 314, heights 306a, and the 
separation holder 306. Moreover, since the same is said of a separation spring 308, the sum (10+100=1 lOgf) of the 
pressure of the ****** arm spring 315 and a separation spring 308 has joined the separation roller 302. 

(C) Since claw part 3 1 Oa of reserve roller holder cam 3 1 8d and the reserve roller holder 3 1 0 has contacted, the reserve 
roller 309 is in the condition which resisted the pressure of the reserve roller spring 3 1 3 and is separated from the form 
holder 3 1 7 with the reserve roller holder 3 1 0. 

(D) Since the switch arm 3 1 9 is contained in the crevice of switch cam 3 1 8b, feed initial sensor 320a is in the condition 
of off. 

[01 15] (2) is in the condition of having been loaded with the recorded material 3. The automatic feeding section is not 
operating between (1) and (2). 

(B) Although loaded with a recorded material 3 from the right of drawing, since the separation roller 302 is pressed by 
tiie separation putt 316 by the pressure (1 Igf) of the ****** arm spring 315 and a separation spring 308, a recorded 
material 3 stops at the point of contact of the separation roller 302 and the separation putt 316, and it will be in the 
condition which shows in drawing. 

[0116] (3) is in the condition which the automatic feeding motor 323 started rotation and the cam shaft 3 1 8 rotated 20 
degrees counterclockwise. 

(A) Since it separates from trapezoid cam 321a and trapezoid cam 306b by rotation and a clutch disc 322 is pressed by 
the separation ratchet 304 by the clutch spring 326, the separation roller 302 has begun rotation by rotation of the 
automatic feeding motor 323. 

(B) Since ****** cam 318e and the ****** arm 314 have not contacted, the separation roller 302 begins rotation 
clockwise, after having been pressed by the separation putt 316 by the ****** arm spring 315 and the separation spring 

308 (1 lOgf). Therefore, in an operation of the separation putt 3 1 6 and the separation roller 302, only one sheet of the 
topmost part is separated leftward and paper is fed to a recorded material 3. 

(C) Since claw part 310a of reserve roller holder cam 318d and the reserve roller holder 310 has separated, the reserve 
roller 309 is pressed by the recorded material 3 with the reserve roller spring 313 through the reserve roller holder 3 1 0 
(50gf), and rotates clockwise fiirther by the separation gear 303, the idler gear 312, and reserve roller gear 31 la, and 
convey a recorded material 3 leftward so that a recorded material 3 may reach certainly the contact of the separation 
roller 302 and the separation putt 316. 

(D) Feed initial sensor 320a will be in on condition by the switch arm 3 1 9 and switch cam 3 1 8b. 

[01 17] (4) is in the condition which the cam shaft 318 rotated counterclockwise fiirther, and in (C), claw part 310a 
contacts reserve roller holder cam 3 1 8d, and differing here is conveying the recorded material 3, after the reserve roller 

309 has separated from the recorded material 3. Although a recorded material 3 reaches the contact of the conveyance 
roller 4 and a pinch roller 8 and conveyance is barred at this time, since the conveyance force with the reserve roller 309 
is reduced, a recorded material 3 does not bend but the condition of it that the separation roller 302 and the recorded 
material 3 are slippery with the waist of a recorded material 3 becomes possible. 

[01 18] Further, (5) is in the condition which the cam shaft 318 rotated counterclockwise, and the automatic feeding 
section halts in this condition, and it will be in the record condition by the side of an Inkjet recording device. 

(A) Since the clutch disc 322 and the separation ratchet 304 are separated, the separation roller 302 is separated 
completely, and because it is held free [ rotation ], it consists of a driving side to the separation shaft 305. 

(B) Since the ****** cams 318e and 314 have contacted, it is separated from them of tiie ****** arm 314 and heights 
306a. Therefore, since press of tiie ****** arm spring 315 does not start the separation roller 302, it is pressed by the 
separation roller 302 only by the separation spring 308 to the separation putt 316 (lOgQ. 

(C) The reserve roller 309 is separated with the recorded material 3. 

[0119] In this condition, since press of the separation roller 302 has also separated the reserve roller 309 from the 
recorded material 3 smdl (lOgf), it is possible to draw a recorded material 3 in an Inkjet recording device side by the 
small force. 

[0120] If record progresses fiirther from the condition of (5), record is completed and a recorded material 3 escapes 
from tiie automatic feeding section, the automatic feeding motor 323 will be driven, it will advance to the condition of 
(2), one actuation will be ended, and it will prepare for the next feeding. 
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[01 2J] Drawing 33 is the sequence diagram of the actuation concerning this invention, and the point of (1) - (5) of the 
lower berth supports the condition of (1) - (5) of drawing 32 . Since it is set up so that return and a center line 328 may 
always become drawing 28 from the core of the cross direction of a recorded material 3 on left-hand side, when a 
recorded material 3 is conveyed with the separation roller 302 and the reserve roller 309, the recorded material 3 is 
conveyed always receiving the clockwise moment M. Therefore, the back end of a recorded material 3 is conveyed in 
the condition of always being pushed against left guide 3 17a, and a recorded material 3 is led to the Records Department 
along with left guide 3 1 7a, witfiout bending. 

[0122] Drawing 34 is an explanatory view of operation concerning the release device of the automatic feeding section, 
and since the busy condition of the automatic feeding section is shown, the end of a release lever 325 makes feed 
change sensor 320b on condition and (A) has not contacted to the separation shaft 305 again, the separation roller 302 is 
pressed to the separation putt 316. That is, when feed change sensor 320b is in on condition, it is shown that the 
automatic feeding section is in an usable condition. 

[0123] (B) shows the condition in the case of using the recorded material unsuitable for automatic feedings, such as an 
envelope, and when a user rotates a release lever 325 coxmterclockwise, it can make the condition of not using the 
automatic feeding section. In the condition, the separation shaft 305 can be pulled up in the cam section prepared in the 
release lever 325, and the separation roller 302 separates from the separation putt 316, and is being fixed. Therefore, the 
recorded material inserted from the right of drawing 34 reaches to the direct conveyance roller 4 and a pinch roller 8. 
Furthermore, in this condition, since feed change sensor 320b is in the off condition, it is detectable that the automatic 
feeding section is in a non-busy condition. The above is explanation of the actuation about the device section concerning 
one example of this invention. 

[0124] The example of control of this example is shown below. Drawin g 35 is a flow chart which shows the example of 
initial sequence control of the automatic feeding section. 

[0125] A power up is set to START. Feed initial sensor 320a judges on or off at step SI first. Since it is an initial state, 
i.e., the condition of (1) of drawing 29 , if it is off, a sequence is ended and it prepares for the next feed instruction. If 
feed initial sensor 320a is on in step SI, when it will progress to step S2, it will reverse the automatic feeding motor 323 
and feed initial sensor 320a will be tumed off [ it ] in step SI , since it will be in an initial state, a sequence is ended. 
[0126] Next, drawing 36 is a flow chart which shows the example of control for performing automatic feeding. The time 
of a feed instruction is set to START. If feed change sensor 320b is off in step S3 first, it progresses to step S9, and it 
will judge that a control section has the automatic feeding section in a non-busy condition, a finger will be carried out, 
and it will become the mode. If feed change sensor 320b is on in step S3, the automatic feeding motor 323 will be 
suspended in the place which progressed to step S4, was made to rotate flie automatic feeding motor 323 normally, and 
was rotated 320 degrees by rotation of a cam shaft 3 1 8. Namely, it is in the condition of (5) of drawing 31 . 
[0127] Next, it progresses to step S5 and the condition of the PE sensor 14 by the side of an ink jet recording device is 
detected. If it is off here, since feed actuation is not performed correctly, it progresses to step SIO and a control section 
judges it as an error (with a poor feed or no paper). If it is on, it will progress to step S6 and record actuation will be 
started. 

[0128] Next, if the condition that progress to step S7 and the PE sensor 14 is tumed off [ it ] is looked for and it is 
tumed off, it progresses to step S8 and the automatic feeding motor 323 is rotated normally, and by rotation of a cam 
shaft 3 1 8, it will be made to rotate 40 degrees and will stop. That is, it is in the condition of (2) of drawing 32 , and it is 
set to END here and prepares for the next feed instruction. 

[0129] Next, the configuration and electrical circuit are explained about the information processor incorporating the 
recording device about this example. Drawing 37 is a typical perspective view showing ttie appearance of the 
information processor 400 incorporating the recording device about this example. 

[0130] In this drawing, they are the keyboard section equipped with the key, the key for giving various conmiands, etc. 
in order that the printer section with above-mentioned 401 and 402 might input the character of an alphabetic character, 
a figure, and others, and a display equipped with 403 drops. 

[0131] Draw ing 38 is a block diagram showing the electrical circuit configuration of the information processor about 
this example. CPU of for example, the microcomputer gestalt in which 501 is a controller which makes main control in 
this drawing, and 502 performs a certain procedure, RAM in which 503 established the field which develops text data 
and image data, the field of a working-level month, etc.. The program corresponding to said procedure in 504, and ROM 
which, in addition to this, stored fixed data, such as font data, the timer which 505 makes the execution cycle of 
CPU502, or makes required timing in the case of the record actuation by the printer section 401 , and the interface 
section to which 506 coimects the signal and peripheral device firom CPU502 - it comes out. 
[0132] 507 is the controller of the printer section 401. 508 Moreover, the existence of recording head 200 head. The 
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head 'detecting element which detects the information on recording heads, such as an output of a sensor, that the 
existence of the output value of the sensor which detects a class and the temperature of a recording head 200, and the 
ink in the ink tank 201 is detected, A line buffer for 509 to store the record data of a recording head 200, The head 
driver by which 510 sends out a record signal, power, etc. to a recording head 200, Motor Driver which sends out a 
signal, power, etc. required for 511a, and b and c to drive the carrier motor 255, the paper feed motor 5, and the 
automatic feeding motor 323, respectively, 512 is a sensor detecting element which detects the output of sensors, such 
as the home-position sensor 270, the paper sensor 14, feed initial sensor 320a, and feed change sensor 320b. 
Furthermore, it is an extemal interface for 404 performing external storage, such as FDD, HDD, and a RAM card, and 
405 conmiunicating with other information processors, or carrying out direct continuation to an intemal bus, and 
controlling a peripheral device. In addition, although not contained in the block diagram of drawing 38 , there is a power 
supply section for otherwise supplying power to the above-mentioned electrical circuit, and there is a converter for AC 
powers in the case of using it, fixing a charge-type [ for example, ] dc-battery, a disposable dry cell, or the body of an 
information processor etc. in this. 

[0133] Although it is the translation which records on a recorded material (paper) 3 in the recording device section by 
the above-mentioned electrical circuit configuration, the flow chart after drawing 39 is used for below, and the outline 
of a record actuation control sequence is explained to it. 

[0134] Drawing 39 is a flow chart explaining ON of the power source of a recording apparatus or an information 
processor, and the processing in the case of OFF. SI is in the condition of power-off, and is in the condition which the 
function stopped except actuation of a timer 505 ( drawing 38 ). From the condition of power-ofF, actuation is started by 
the signal of power-on, i.e., ON of an electric power switch, and power-on processing of S2 is first performed in a 
recording device. After S2 is completed, next it progresses to S3 and will be in the condition of power-on. It is in the 
condition of power-on that record actuation etc. is performed. If the signal of power-off is detected in the condition of 
power-on, it will progress to S4 and power-oflf processing will be performed. After S4 is completed, it progresses to SI 
and will be in the condition of power-off. Therefore, ON of a power source, and when off, it will be in power-source 
ON and an off condition through predetermined processing. Moreover, if a halt signal is detected in the condition of S3, 
it will progress to S5 and halt processing will be performed. 

[0135] users when exchange of the case where the display 403 shown in drawing 37 is folded on the keyboard section 
403 in the condition of power-on, and a dc-battery is performed with a halt signal - equipment - working - when the 
action which performs during un-operating is nevertheless performed, it is the signal outputted by the sensor which 
detects the means for detecting this, for example, closing motion of a display 403, the sensor which detect attachment 
and detachment of a dc-battery. Moreover, halt processing is processing which carries out for breakage of equipment, 
and defect generating prevention when fimdamental use and different use are carried out, and it mentions later for 
details. After halt processing is completed in S5, it progresses to S6 and will be in a halt condition. In the halt condition, 
it is in tfie condition of having turned off a halt or a power source, about ftmctions other than a required part. In a halt 
condition, if a halt discharge signal is detected, it will progress to S7 and halt discharge processing will be performed. 
[0136] Halt discharge signals are said halt signal and a signal which becomes a pair, for example, when it changes to the 
condition of having opened fi-om the condition that the display 403 closed, or when it changes fi-om the condition that 
the dc-battery was removed to a wearing condition, it is the signal which shows that equipment returned to the condition 
which can be operated. Moreover, halt discharge processing is processing for returning to the condition before a halt, 
and it mentions later for details. When a display 403 is carelessly opened [ a user ] during equipment actuation and 
closed by this or a dc-battery is detached and attached, it becomes possible to return to the condition of a basis. After 
halt discharge processing is completed in S7, it progresses to S3 and retums to a power-on condition. In a halt signal, it 
is made to perform selection of whether to perform halt processing at the time of signal detection. For example, since 
the handling of paper occurs while a recording device operates, when it is better to close a display 403, a setup of 
equipment can be chosen so that halt processing may be forbidden at the time of closing motion of a display 403. 
[0137] Drawing 40 is a flow chart explaining S2 power-on processing. First, the location of the home-position 
initialization 203, i.e., a carrier, is made to decide in SI 1. TTie carrier motor 255 is specifically driven, and after making 
into the criteria location of a carrier 203 the location where the output of the home-position sensor 270 changes, it 
considers as the capping condition which drives a carrier motor and takes up the delivery of a recording head 200 with 
cap 101. Next, it progresses to S12 and initialization of paper feed and automatic feeding is performed. In order to take 
the backlash of a paper feed drive, specifically, an automatic feeding motor is driven until it carries out the specified 
quantity drive of tiie paper feed motor 5 in hard flow and the forward direction, respectively and feed initial sensor 320a 
carries out initial location detection. Next, it will progress to SI 3, and after the regurgitation of a recording head 200 or 
suction is finally performed by the timer 505, the time amount to current is measured, if the interval is beyond the 
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predetermined time n, it will progress to S 14 and recovery of a recording head will be performed, and if it is the 
following, it will progress to SI 5. 

[0138] In S14, cleaning of the regurgitation into the cap 101 of a recording head 200 and the delivery section of the 
recording head 200 with a blade 104, suction of the ink from the recording head 200 by the pump unit 150, etc. are 
performed as recovery of a recording head 200. As a result of the long duration recording head 200 is intact and being 
left by recovery, the poor ink regurgitation by the viscosity rise by evaporation of the delivery section ink of a recording 
head 200 can be prevented. It confirms whether progress^ after [ SI 5 ] SI 4 termination and the paper sensor has 
detected those with paper, if it is with paper, it will progress to SI 6, and if you have no paper, it will progress to SI 7. 
The paper detected in S 16 is discharged. That is, after the paper sensor 14 detects those without paper, the paper feed 
motor 5 is driven to the forward direction to the specified quantity. Next it progresses to S17 and power-on processing is 
ended. 

[0139] D rawing 41 is a flow chart explaining S4 power-off processing. It confirms whether, in S21, a recording head 
200 is in a capping condition first, if it will be in a capping condition, it will progress to S22, and if it is in a capping 
condition, it will progress to S23. The carrier motor 255 is driven in S22, and a recording head 200 is made into a 
capping condition. Next, the power source of a recording device is tumed off in S23, and a fimction is suspended. In 
order to consider as power-source OFF after changing a recording head 200 into a capping condition certainly, when a 
recording head 200 will be in a capping condition in this processing (i.e., when an electric power switch is made the 
record activation middle class at an OFF state), it has prevented that the delivery part of a recording head 200 is exposed 
to atmospheric air, and the poor regurgitation occurs by the viscosity rise by evaporation of ink. 
[0140] Drawing 42 is a flow chart explaining S5 halt processing. If the existence of processing under current activation 
is first checked in S31 and there is processing during activation, it will progress to S32, and if there is nothing, it will 
progress to S33. In S32, processing xmder cxirrent activation is performed by predetermined, if it is [ record ] under 
activation, until record of the line under activation will specifically be completed ~ paper feed and automatic feeding - 
if working, processing will be performed till completion of operation. Moreover, if it is [ paper discharge ] under 
processing, processing interruption will be carried out immediately. Next, it progresses to S33 and a current condition is 
memorized. That is, if there is laborsaving mode for the condition of the condition interrupted when there was 
interrupted processing, the condition of a display 403 or a control panel (un-illustratmg), online, and off-line, or a dc- 
battery power source, the condition etc. is saved in memory. 

[0141] Next, it progresses to S34 and a recording head 200 is changed into a capping condition. Nothing will be carried 
out if it is already in a capping condition. Next, it progresses to 835 and the power source of an unnecessary part is 
tumed off in a halt condition. Next, it progresses to S36 and S5 halt processing is ended. Even if the halt signal was 
detected during record activation in this processing, capping of a recording head 200 was performed certainly, and the 
thing in which a recording head 200 does not carry out capping and which it ****** and tiie poor regurgitation 
generates is prevented. 

[0142] Drawing 43 is a flow chart explaining S7 halt processing. In S41, the predetermined section is initialized first. 
The initial location set of location decision of the carrier 203 specifically shown in SI 1 and SI 2, the backlash of the 
paper feed motor 5 and **, and an automatic feeding device etc. is performed. Next, the condition before a halt which 
progressed to S42 and was memorized in S33 is checked. Next, processing which progresses to S43 and retums to the 
condition before a halt is performed. If there is specifically interrupted processing, processing will be completed and the 
condition of a display 403 or a control panel will be returned. It progresses to a degree S44 and S7 halt discharge 
processing is ended. Therefore, even if it will be in a suspended state during processing activation of a recording device 
temporarily, processing before an after [ a retum ] halt can be performed continuously. 

[0143] Drawing 44 is a flow chart explaining the processing in the condition of S3 power-on. When [ in performs the 
check and error processing of various errors in S51 first ] there is specifically no paper in a recording device. When are 
equipped neither with the recording head 200 nor the ink tank 201 and there is no ink into the ink tank 201, When a 
paper jam is detected during record processing, the temperature of a recording head 200 rises unusually, and the scan 
error of various motors is detected, an error is displayed on a display 403 or a control panel, or it sounds and warns of a 
buzzer. Next, it progresses to S52, and the key stroke from the keyboard section 402, a control panel, and extemal- 
interface section 405 grade and command reception are checked, and corresponding processing is performed. When a 
paper feed key is pressed, specifically, paper feed of insertion of paper, discharge, and the specified quantity etc. is 
performed according to a situation. Moreover, when the case where an online key is pressed, online, and an off-line 
command are received, an error situation is checked, and processing of an on-hne state and an offline state is performed. 

[0144] Moreover, corresponding processing is performed when the command about record etc. is received. Furtheraiore, 
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when the key input for performing exchange of a recording head 200 or the ink tank 201 or those without ink in the ink 
tank 201 is detected, it is made to move to the location where the carrier motor 255 is driven and exchange tended to 
give a carrier 203, and after exchange is completed, the carrier motor 255 is driven, a recording head 201 is moved to 
cap 101, and ink is attracted from the delivery of a recording head 200 by the pump unit 150. When air mixes in the 
middle of the ink passage between a recording head 200 and the ink tank 201 at the time of exchange of the ink tank 
201 , the air mixed by suction of ink can be sucked out besides a recording head 200, and generating of the poor 
regurgitation by aeration of a recording head 200 can be prevented. Next, it progresses to S53 and record processing is 
performed. It mentions later for details. Next, in progressing to S54, progressing to power-off processing of the above- 
mentioned S4 when a power-off signal is checked and a power-off signal is detected, and not detecting, it returns to S51 . 

[0145] Drawing 45 is a flow chart explaining S53 record processing. The existence, the command, for example, the 
paper feed command, which perfomis record in S61 first, of reception of data which should be recorded is checked. 
When it progresses to S62 when there is a record instruction, and there is nothing, it progresses to S69 and this 
processing is ended. An on-line state is checked in S62, if it is an on-line state, it will progress to S63, and if it is an 
offline state, it will progress to S69 and ttiis processing will be ended. Processing for a recording start is performed in 
S63. Specifically perform the temperature control of the recording head 200 at the heater in a recording head 200, 
regurgitation adjustment by the regurgitation to the outside of the record section of a recording head 200 is performed, 
or the amount of gaps at the time of the forward reverse scan of the carrier motor 255 is measured by the home-position 
sensor, and it is in performing gap amendment at the time of bidirectional record ***♦. Next, it progresses to S64 and 
feeding is checked. When paper insertion is not carried out to a record location in the state of automatic feeding, paper is 
fed by driving the automatic feeding motor 323. 

[0146] Next, it progresses to S65 and record of an one-line unit is performed. The carrier motor 255 is driven, and after 
it performs discharge record and record of one line ends ink by the recording head 200, specifically, specified quantity 
paper is progressed to delivery and S66. An error is checked in S66, if there is an error, it will progress to S68, and if 
errorless, it will progress to S67. The checks of an error are detection of for example, a paper lower limit, detection of a 
paper jam, detection of the existence of ink, the scan error of various motors, etc., and the detected error is processed in 
the above-mentioned S51 . Reception of the command which shows record termination in S67, for example, paper 
discharge command **, is checked. If it is record termination, it will progress to S68, and if it is not record termination, 
retum record will be continued to S65. Record termination is processed in S68. Specifically, discharge of paper, capping 
of a recording head 200, etc. are performed. Next, it progresses to S69 and S53 record processing is ended. 
[0147] Hereafter, with reference to drawing 46 -48, the example of this invention flexible cable is explained concretely. 
Drawing 46 (a) is drawing showing the flexible cable concerning this invention. In drawing, 1000 is a flexible cable and 
the conductor pattern required for equipment is printed. For the improvement in a clinch durable property of a flexible 
cable determined from the current capacity which needs the thickness and width of face of a conductor pattern for each 
conductor pattem, a permission voltage drop value, etc., although the thinner one of the thickness of a conductor pattern 
is advantageous, it is necessary to take large conductor pattem width of face, and it becomes increase of the width of 
face of a flexible cable. 

[0148] 1001a is a flexible cable's 1000 migration side, 1001b is a fixed side and contact section 1001c is prepared m 
flexible cable fixed side 1001b. It is divided into the two flexible cable division sections lOOld and lOOle of width of 
face Wd between flexible cable migration side 1001a and flexible cable fixed side 1001b. It bends, and by piling up, in a 
division part, the width of face of the flexible cable 1000 turns into width of face Wd, and can make the flexible cable 

1000 smaller than the width of face Wo of flexible cable migration section 1001a at lOOlf of bending sections of 
flexible cable migration side 1001a, and lOOlg of bending sections of flexible cable fixed side 1001b. Although the 
example divided into two by a diagram is shown, it can be made smaller width of face by dividing still more mostiy. 
moreover - flexible - a cable - division - the section - 1001 - d - 1001 - e - **** - a locating hole - 1001 - h - 

1001 - h - • - 1001 - i - 1001 - i - ' - preparing - having - getting down - a locating hole - 1001 - h - 1001 - h - 
- ' - a locating hole - 1001 — i - 1001 - i — ' - predetermined - spacing - d - only - separating - arranging - 
having — **** . 

[0149] Drawing 46 (b) is drawing showing the equipment which used the flexible cable 1000. In drawing, 1002 is tiie 
migration section and is arranged in the direction of a drawing arrow head movable. In the case of a printer, in the case 
of a recording head and a scanner, a sensor etc. is carried in the migration section 1002. 1003 is a fixed part and gage 
pin 1003a is prepared in the fixed part. 1001 uses the flexible cable 1000 of drawing 1001 (a) in the condition of having 
bent and piled up, and flexible cable migration side 1001a ( drawing 46 (a)) is connected to the migration section 2. 
moreover - flexible - a cable - a locating hole - 1001 - h - 1001 - h - ' - 1001 - i - 1001 - i - ' a gage pin - 
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1003 — a - inserting - having - a holddown member ~ four - a fixed part ~ three ~ fixing - having «****. 
[0150] Since it is separated fi-om lOOlh [ of locating holes ], lOOlh' and lOOli, and lOOli* of distance d like the above- 
mentioned, as for the crookedness location of the flexible cable division sections 100 Id and lOOle, only distance 1 will 
shift. As for 1, the thickness of the flexible cable 1000 becomes almost equal to d/2, when sufficiently small compared 
with crookedness height h. Therefore, it becomes the engine performance in which the flexible cable division sections 
100 Id and lOOle are near when crookedness endurance ability does not have bending by not receiving the force firom 
the flexible cable of another side by part for a flection since crookedness locations differ. 
[0151] However, taking the larjge spacing 1 beyond the need of a crookedness location leads to enlargement of 
equipment. The flexible cable locating hole spacing d has [ the spacing 1 of a crookedness location ] desirable 2 double 
less or equal of crookedness height h below crookedness height h. 

[0152] Without taking the current capacity and the voltage drop of a conductor pattern of a flexible cable proper by 
arranging so that the crookedness locations of each flexible cable which divided into plurality, used the flexible cable in 
piles and divided it may differ, as explained above, and falling crookedness endurance ability, it becomes possible to 
take the small width of face and the small crookedness height of a flexible cable, and the miniaturization of equipment 
can be attained. 

[0153] In drawing 46 , although the example which divided the flexible cable into two was shown, three or more are 
sufficient, the locating hole of a flexible cable sets predetermined spacing, and only the number of partitions is prepared 
in long ****** of a flexible cable. 

[0154] Especially, this invention forms a flight-drop also in an ink jet recording method xising heat energy, and brings 
about the effectiveness which was excellent in the recording head of the ink jet method which records, and the recording 
device. 

[0155] About the typical configuration and typical principle, what is performed using the fundamental principle 
currently indicated by the U.S. Pat. No. 4723 129 specification and the 4740796 specification, for example is desirable. 
Althou^ this method is applicable to both the so-called mold on demand and a continuous system On ttie electric 
thermal-conversion object which is especially arranged corresponding to the sheet and liquid route where the liquid 
(ink) is held in the case of the mold on demand By impressing at least one driving signal which gives the rapid 
temperature rise which supports recording information and exceeds nucleate boiling Since make an electric thermal- 
conversion object generate heat energy, the heat operating surface of a recording head is made to produce film boiling 
and the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by one to one as a result, it is 
effective. A liquid (ink) is made to breathe out through opening for regurgitation by growtii of these air bubbles, and 
contraction, and at least one drop is formed. If the shape of a pulse form of this driving signal is carried out, since 
growth contraction of air bubbles will be performed appropriately instancy, the regurgitation of a liquid (ink) excellent 
in especially responsibility can be attained, and it is more desirable. 

[01 56] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification 
and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the temperature rise of the above-mentioned heat operating surface are adopted, further 
excellent record can be performed. 

[0157] As a configuration of a recording head, the configuration using the U.S. Pat No. 4558333 specification and U.S. 
Pat. No. 4459600 specification which indicate the configuration arranged to the field to which the heat operation section 
other than the combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of a 
delivery which is indicated by each above-mentioned specification, a liquid route, and an electric thermal-conversion 
object is crooked is also included in this invention. 

[0158] In addition, this invention is effective also as a configuration based on JP,59-138461,A which indicates the 
configuration whose puncturing which absorbs the pressure wave of JP,59-123670,A which indicates the configuration 
which uses a common slit as the discharge part of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to a discharge part. 

[0159] Furthermore, although any of the configuration which fills the die length with the combination of two or more 
recording heads which are indicated by the specification mentioned above as a recording head of the full line type which 
has the die length corresponding to the width of face of the maximum record medium which can record a recording 
device, and the configuration as one recording head formed in one are sufficient, this invention can demonstrate the 
effectiveness mentioned above much more effectively. 

[0160] In addition, this invention is effective also when the recording head of the exchangeable chip type with which the 
electric connection with the body of equipment and supply of the ink firom the body of equipment are attained, or the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself in one is used by 
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the b6dy of equipment being equipped. 

[0161] Moreover, since the effectiveness of this invention can be stabilized further, it is desirable to add the recovery 
means against a recording head established as a configuration of the recording device of this invention, a preliminary 
auxiliary means, etc. If these are mentioned concretely, it is effective in order to perform record stabilized by 
performing the preheating means by the capping means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different fi-om this, or such combination over a recording head, 
and reserve regurgitation mode in which the regurgitation different from record is performed. 

[0162] Furthermore, as a recording mode of a recording device, not only the recording mode of only mainstream colors, 
such as black, but a recording head is constituted in one, or this invention is very effective also in the equipment 
equipped with full color at least one by the double color color of a different color, or color mixture even with two or 
more combination although it was good. 

[0163] In this invention example explained above, altfiough ink is explained as a liquid The thing which is ink solidified 
less than [ a room temperature or it ], and is softened at a room temperature, or the thing which is a liquid. Or although 
what carries out temperature control is common as a temperature control is performed for ink itself within the limits of 
30 degrees C or more 70 degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink by 
the above-mentioned ink jet method, ink should just make the shape of liquid at the time of use record signal grant 
[0164] In addition, it carries out whether the ink which prevents by making the temperature up by heat energy use it 
positively as energy of the change of state from a solid condition to the liquid condition of ink, or is solidified in the 
state of neglect for the purpose of antiflashing of ink is used. Anyway, ink liquefies by grant according to the record 
signal of heat energy. Use of the ink of the property which will not be liquefied without heat energy, such as what 
carries out the regurgitation as liquefied ink, and a thing which it already begins to solidify when reaching a record 
medium, is also applicable to this invention. In such a case, ink is good for a porosity sheet crevice or a through tube 
which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric 
thermal-conversion object in the condition of having been held as a solid. In this invention, the most effective thing 
performs the film-boiling method mentioned above to each ink mentioned above. 

[0165] Furthermore, in addition, as a gestalt of the recording device concerning this invention, although prepared in one 
or another object as an image printing terminal of information management systems, such as a word processor and a 
computer, the gestalt of the reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has 
a transceiver function further may be taken. 

[0166] In addition, although the recording head in this invention will become more remarkable [ to be miniaturized as 
compared with each configuration which is divided roughly into the ink Records Department and the ink tank section 
for supplying ink to this ink Records Department, and is used by both the former / the effectiveness of this invention ], it 
is not limited to this. 
[0167] 

[Effect of the Invention] Since the distance of a recorded material and a recording head constituted with the combination 
of the discharge roller and spur by this invention so that it might not change with the thickness of a recorded material 
remarkably as explained above, the small recording device which does not have the need of exchanging carriage in the 
case of stencil paper etc. is obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent 0££lce is not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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